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THE WORLD OF 
THE FUTURE 


PREVIEW OF COMING ATTRACTIONS | 


What's going to happen. . . tomorrow .. . next month . . . next year? ) 
People have always been curious about the future. But today, things are 3: 
changing so rapidly that it's hard to imagine what the future will be like. 
Your parents and grandparents have experienced many changes dur- 
ing their lifetimes. They've seen faraway cities linked by fast jet planes. 
They've witnessed the beginning of space travel, the discovery of atomic 
energy, and the invention of television. These changes have been 
amazing. But the changes you will experience during your lifetime may 
be even more astonishing. 


By the year 2010 — when you're in your 30s or 40s — you may live ina 
house that's “grown” from living plants — or in an underground house — 
or on the 500th floor of a mile-high building. You may be able to travel to 
any city in the world in a matter of two or three hours. And you may be 
spending your vacation at a resort on the moon or in a hotel orbiting the 
Earth. Does this sound like science fiction? It's not. This picture of a future 
world has been painted by scientists and other experts who study what 
is likely to happen in the years ahead. Living houses, mile-high cities, 
and space hotels are just a few of the possibilities they foresee. In this 
book, you'll read about these predictions and many more. 


Of course, no one knows for sure what the future will bring. Some things 
will come true. Some will not. And some totally unexpected things will eee| 
happen. When you read some of the predictions, you may think “That's “3 
impossible.” But don't be too certain. If you keep this book and look a4 
through it 30 years from now, you May find that what really happened it 
was even more fantastic than anyone imagined. an 
eee ee  ttst—S 

11 mission. This picture is available as a 22” X Bee | 

2 tl co poste. a NASA photograP a) am: Hansen Planetarium, 1096 South 200 West Slt Lake 
ity, UT 84101. 
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How to Use This Book 


In this book, you'll find information on almost 100 
different topics: robots, floating cities, space col- 
onies, UFOs, recycling, cooperative games, and 
many more. Since we've covered so many different 
subjects, there wasn't room to tell you everything 
you might want to know about each one. So we've 
included a “How to Find Out More About...” section 
for almost every topic. In this section, you'll find 
listings of books that have more information on the 
subject. There are also pamphlets, brochures, post- 
efs, games, toys, things to make, and things to do. In 
each case, we tell you whether you might be able to 
find the item at your local library (or bookstore or 


How to Order Things by Mail 


toystore) or whether you will have to send 

away for it. The things that you have to send 

for are marked with a stamp like this: 

We've listed a supplier's address for every single 
item described in the catalog. That way you can 
order whatever you can't find locally. In each case, 
we've listed the postpaid price. This is the price you 
pay if you order a book, game, or other item by mail. 
It includes the supplier's postage and handling 
Costs. If you buy the same thing in a local store, the 
price will probably be from $.50 to $2.00 less than 
this postpaid price. 


Read these directions carefully. Then look over the example on the next page. 


1 » Write a short letter telling what you want to 
order. Be sure to include any order numbers that 
we've listed — especially the long numbers listed 
with items from the Government Printing Office. |f 
a you leave out these numbers or copy them incor- 
___ fectly, you run the risk of getting the wrong item, 


2. Address the envelope carefully. Copy the sup- 
plier's address just as it’s listed in the Catalog. |n- 
clude your return address. Be sure you use the right 
stamp; and make sure it's glued on tight. 


Bee 4a Send the payment with your order. Most com- 
panies won't send you an item until they have re- 
_ ceived your money. Don't send cash or stamps, 
These can easily be stolen. Ask your parents to write 
a check for the item you're ordering. 


E Fa A chide the sales tax if necessary. If you live in 
____ the same state as the firm you're ordering from, you 

_ may have to pay a sales tax. Ask your parents to 

elp you figure out what this amount would be. Then 


have them add the sales tax to the postpaid price 
listed in the catalog and make the check out for the 
combined amount. 


oF Expect prices to go up. We have checked the 
Prices of all the items listed in the catalog. The prices 
We've listed are accurate for 1982. However, after 
that, they will probably be higher. Most companies 
Will let you know if you've sent too little money. Some 
Will send a bill for the extra amount with the item you 
Ordered. If they do, be sure to pay the bill promptly 
SO YOU won't forget. 


6 « Be patient, You will probably have to wait about 
& month for your order to arrive — although some 
things May come sooner. Keep a record of when 
yOu ordered each item and how much you paid. 

en, in case your order is lost, you can write to the 
Company and give them all the details, Orders aren't 
lost very often, but it's a good idea to be prepared, 
Just in case. Include your full address and zip code 
On each letter you send. 


Sere wel oee Days 3 Ba on eae Cee 
EXAMPLE: If you want to send for this space shuttle poster, here’s what you do: 


Use the right kind 
of stamp. 


1610 1 Maplin Ane. ia 
Manshfild, WI S444 


Include your return 
address on both 
the envelope and 
the letter. 


02d 


Copy the supplier's 
address exactly as 
it's listed in the 

catalog. 


033-000-00743-4 ). ¥ 
~nchoted a check fort $250. 


Tandy cimbtong 


Don't forget to 
enclose the check. 


Be sure to include 
any order 
numbers, 


FUTURE 
TECHNOLOGY 


Inventions and discoveries change the way people live. Can you imag- 
ine life without cars or radios or airplanes or movies? Your grandparents 
or great-grandparents can probably remember when these inventions 
came into general use. Could you do without air conditioning, television, 

tape recorders, or permanent-press clothes? Your parents may recall a 
time when these were brand new. More new things have been discov- 
ered and invented in the past 100 years than in all the centuries that 
came before. And in the last few years, changes have been coming 
faster and faster. Just 20 years ago, there was no such thing as a digital 
watch, a microwave oven, or a supersonic passenger plane. No human 
being had ever walked on the moon. No doctor had ever done a heart 
transplant operation. Very few people had cable TV, and satellite broad- 
casts were unknown. 


What new inventions and discoveries will the future bring? No one knows 
for sure. But it's likely that they will be even more fantastic than those of 
the past. Some of the many possibilities are described on the next few 
pages. 


Chip - Construction by H. Aoki, photo by Mark Kozlowski, VOT temni courtesy Axxa Corp, Copyright 1980 by 
Newsweek, Inc. All Rights Reserved. Reprinted by Perteay Bt TE i Bie ry 
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FUTURE TECHNOLOGY 


THE MIRACLE CHIP: 


A COMPUTER AT YOUR FINGERTIPS 


How many computers do you have in your 2 
None? One? You may have more a a. thine 
Today, miniature computers are used in all sorts of 
everyday things. Your digital watch is run by a 
microcomputer chip. So is your electronic hockey 
game. The calculator you take to schoo! iS Compu- 
ter-powered, t00. Miracle chips are found in mani 
_ cameras, radios, TV sets, and microwave sie 
In the future, they'll be doing even more jobs for 
_ people. 


The first computer, built in 1946 contained 

’ 1 th ay 
sands of vacuum tubes and filled UP a Whole ae 
Ever since then, these “smart machines” have 


cee 


This tiny computer-on-a- 
chip is small enough to 
fit on the tip of your fin- 
ger, yet it's so powerful 
and useful that people 
call it the “miracle chip.” 
In the years ahead, it’s 
going to affect our lives 
in thousands of ways. 


been getting smaller and smaller. In the 1950s, 
the transistor replaced the vacuum tube. Today, 


one tiny silicon chip does the same amount of work 
8S 100,000 transistors! 


Computers are getting cheaper, too. The first com- 
Puter cost half a million dollars. The tiny computer- 
9n-a-chip costs around five dollars. 


About €very year and a half, someone invents a 

New chip that does twice the work of an old one 

and costs half as much. By the year 2000, you may 
© able to buy an inexpensive book-sized com- 

ras that will store all of the information in all of the 
0oks in the whole Library of Congress! 


Future Jobs for the Miracle Chip 


One hundred eighty computer chips can fit inside a single 
peanut shell. Some of the many jobs these tiny computers 


will do in the future are listed below. At the clinic: Your doctors 


Courtesy of Bell Laboratories 


At home: The miracle chip 
will make every home a 
communications center. 
You'll be able to take class- 
es, vote, shop, take money 
out of your checking ac- 
count, play a chess match 
with someone clear across 
the country, and even work 
at a job — all without 
leaving your living room! 


For fun: Maybe you already 
play chess and electronic 
Ping-Pong against a com- 
puter opponent. In the fu- 
ture, you'll also be able to 
compose music, draw pic- 
tures, and write poems on 
computers. 


At school: Instead of sit- 
ting in a big class, you'll 
have your own personal 
computer-teacher at home. 
You'll learn every lesson at 
your Own pace. 


In cars: Your car computer 
will monitor the engine and 
tell you if anything goes 
wrong. It'll help you plan 
trips by telling you how long 
it will take to get to your 
destination. And it'll also let 
you know how much gas 
you'll need on the way. 


computer terminal will be 
connected to a nationwide 
medical information bank. 
When you're not feeling 
well, the computer will ana- 
lyze your symptoms and 
give your doctor a list of 
probable diagnoses and 
types of treatment. It'll 
seem as if the best medical 
minds in the country are 
right there in your examin- 
ing room! 


On farms: Computer-con- 
trolled tractors and com- 
bines will plant and harvest 
crops automatically, follow- 
ing wires buried in the 
ground. Sensors will ana- 
lyze the soil and water and 
fertilize it when necessary. 


In foreign countries: When- 
ever you travel in a country 
where you don't know the 
language, your computer 
translator will help you to 
communicate. 


At work: Rather than driv- 
ing to their offices every 
morning, many people will 
work at home and send 
messages to one another 
by computer. 


In new products: The mir- 
acle chip has so many pos- 
sible uses that no one can 
begin to think of them all. 
Who knows — maybe some- 
day you'll invent a new job 
for computers to do! 


In stores: Computers will 
perform all of the behind- 
the-scenes jobs, keeping 
track of how many items are 
sold each day and reorder- 
ing when necessary. 


In buses: You won't have to 
walk half a mile to the bus 
stop anymore. You'll simply 
dial a telephone number 
and a computer will send a 
bus to your front door. 


How to Find Out More About the Miracle Chip 


Miracle Chip: The Microelectronic Revolution by Stanley L. Englebardt (1979, 128 pages) tels 
how these tiny computers were developed, how they work, and what they can do. os 
book at your library or bookstore, or order it ($8.95, postpaid) from: 


Lothrop, Lee & Shephard 


Wilmor Whse., 
6 Henderson Dr. 
West Caldwell, NJ. 07006 


a* 


FUTURE TECHNOLOGY 


A “MAZING” MOUSE 


& OTHER SMART MACHINES it 


Courtesy: Battelle, Pacific Northwest Laboratories 


_ These robot mice were built for a national contest by 
___ engineers who work at Battelle Pacific Northwest Labora- 

__ tories. Moonlight Special (center) didn’t win any prizes. 
But Moonlight Flash (left) ran the maze the fastest. Moon- 
light Express (right) was named the smartest mouse en- 
tered in the contest — after all the contestants had made 
__ three runs through the maze, the judges found that his 
___ times had improved the most. 


oF Ps ty 


Meet Moonlight Special. This robot mouse is smart 
enough to find his way through any maze. After just 
two passes, he learns the path perfectly. On the third 
run, he zips along from start to finish without making 
any wrong turns. In the picture above, you can see 
the tiny computer chips that make up the mouse’s 
“brain,” the batteries which supply his energy, and 
the motor which makes him move. 


Moonlight uses beams of infrared light to find a 
pathway through the maze. Light is beamed from 
the lower part of his body to light detectors attached 
to the five arms sticking out at his sides. If the light is 
interrupted by a wall or some other barrier, the 
mouse stops and memorizes the obstacle’s loca- 
tion. Then he turns and moves on. 


Someday many other “smart machines” may oper- 
ate in much the same way as Moonlight Special 
does. Your vacuum cleaner may clean the living 
room all by itself. Robot guards may patrol empty 
stores or factories and sound an alarm if they spot 
a burglar. 


Darn (>) tY, 
EBS ER 
: Around Us 


In the future, smart machines will have even more Cee 
ter “brainpower.” They will be able to see, hear, feel, and — 
talk to us. Someday we may be carrying on conversations 
with our television sets, cars, washing machines, and — 
even our houses! The drawing below shows some of the 
machines that may talk to workers in the factory of the — 
future. 


Someday Smart Machines Will Be All 


Today, computers can beat most people at chess. They 
can add, subtract, multiply, and divide much faster and 
more accurately than human beings can. Their memories 
can store whole libraries full of information, and they can 
find any bit of data instantly. They can even compose 
music, make up poems, and draw pictures. 


ne Ha 


Courtesy: National Semiconductor Corporation 


Machine Intelligence: No Longer Just Science Fiction 
Here are a few of the many smart machines that are already hard at work in schools, offices, and factories: 


Courtesy: Martha Stewart/Kurzweil 
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. Courtesy; IBM 


Courtesy: Margot Flowers/Department of Computer 
Science, Yale University 


The Kurzweil Reading Machine . 


reads books out loud for blind peo- 
ple. A book is placed face down on 
top of a scanner, which changes the 
letters on the page to electronic sig- 
nals. Then a voice synthesizer turns 
these signals into speech. 


which is the computer? 


How Smart Can Computers Get? 


Someday computers may be so smart that it will be 
hard to tell whether you're talking to a person or a 
machine. In this debate on Arab-Israeli politics, Margot 
is taking the side of the Arabs. llana represents the 
Israeli position. Can you tell which is the human and 


MARGOT: Who started the 1967 war? 


The IBM Displaywriter tells typists 
when they make spelling mistakes. 
The machine finds misspelled words 
by matching them with its built-in 
50,000-word dictionary. It highlights 
each error so the typist can correct it. 


Tiran. 


acts of war. 
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ILANA: The Arabs did, by blockading the Strait of 


MARGOT: But israel attacked first. Ms 
ILANA: According to international law, blockades are 


MARGOT: Were the Arabs supposed to let the Israelis 
import American arms through the Strait? = 
ILANA: Israel was not importing arms through the 

Strait. The reason for the blockade was to keep 'srael 
from importing oil from Iran. 


These robots inspect cselaeis to 
make sure they work properly. The 
robots work in teams. One robot 
picks up the calculator. Another 
presses a certain series of buttons. A _ 
third “reads” the answer to make sure ~ 
the calculator added correctly. 


sob aeeieaed 


FUTURE TECHNOLOGY 


0 NICE TO HAVE 


How 
gaat you like to have a robot that could take the 
can of Soda : Walk the dog, vacuum the rug, or bring youa 
~ Skora, & Pop? Arok, a robot built by inventor Ben 
CONtFOl. Any, do all these things. Arok operates by remote 
eyo lennag in his head pick up radio signals froma 

prsnes St Which his owner operates. To raise Arok's 

oo buttonno. 1. To lower the arm, he 
/ xl be ©N No. 2, etc. The control panel provides Arok 
=the €rent movements. It also includes a mi- 
abc » )0fa speaks into the microphone to make the 
Arok can also be programmed to operate by 


BOYS U9g ‘“ASBUNOD 


himset When a tape is placed in a small computer in his 
back, he will follow the commands telling him to shake 
hands, bend at the waist, look around, or tell jokes. 


Ben Skora has a lot of fun with Arok. He enjoys watching 
people's reactions when the robot greets them at the door 
or rolls down the street with the family dog in tow. But 
Skora admits that Arok is not really much help around the 
house. By himself, the robot can't even do simple chores 
like dusting or vacuuming. Someone has to be there to 
operate the control panel and tell him what to do. 


Homemade Robots: Experimenting with Machine Intelligence 


When will we have mechanical servants who can be 
programmed to do household chores automatically? 
Most computer experts think it may take another 50 years 
or more to develop robots with this much skill and intelli- 
gence. But the experts may be wrong. In basements and 
garages all across the country, amateur robot-makers are 
hard at work. They're turing odd assortments of tin cans, 
computers, car batteries, and plastic domes into intelli- 


Robots Built by Young Inventors 
Some of today's most interesting robots are being built by teenagers. Two inventors and their machines are pictured 
below. 


| 
Peter Quinn was 15 years old when he began building 
Mobot, his first robot. Mobot is a fairly simple remote- 
controlled machine. It can go forward and backward at 
three speeds, raise and lower itself, and pick up a load of 
up to 10 pounds, But it doesn’t have a computer “brain,” 
so it can't operate independently. Since building Mobot, 
Peter has invented another robot, Arasem. He is now 
working on a third machine, one that will be computer- 
controlled and may even be able to talk. 


Courtesy: Peter Quinn 


sia a re i 


How to Build Your Own Robot 


gent machines — robots that can speak, understand 
words, and find their way around the house. These home- 
made robots may speed the development of machines 
that are skillful enough to work around the house and 
smart enough to act as nursemaids or companions. Be- 
fore we know it, all of us may be living with machines that 
have minds of their own. 


mil 
Hy 


Louis Steinberg named his robot Speda, which is short for 
Self-Propelled Experimental Domestic Android. He made 
Speda's body from a metal washtub, a garbage can, and 
a cake pan. The robot operates by means of sound 
signals similar to the telephone company’s touch tone 
system. Tape-recorded tones of various frequencies tell 
the robot to turn right or left, move forward, or stop. The 
robot shown above is actually Speda II. It is lighter and 
easier to transport than Speda |. Louis built the first one 
when he was 16 years old. 


You have to knowa lot about electronics in order to build a computer-controlled robot. If you want to make this kind of 
machine, you might want to have an adult help you. And you might want to find someone to help share the expenses 
— even a robot made from spare parts can cost $200 to $300. 


How to Build a Computer-Con- 
trolled Robot by Tod Loofbourrow 
(1978, 132 pages) gives step-by- 
step instructions for building a robot 
named Mike, which Tod invented 
when he was just 14 years old. Mike 
moves around objects in his path 
and even obeys voice commands. 
Look for this book at your library or 
bookstore, or order it ($10.70, post- 
paid) from: 

Hayden Book Co. 

50 Essex St. 

Rochelle Park, NJ 07662 


Freddie the Robot™ is 6 feet tall. 
He's made of wood, glue, and 
everyday hardware items. He 
stands on wheels and is equipped 
with battery-powered lights. You 
can make him “talk” by speaking 
into a walkie-talkie. Freddie™ is not © 
as difficult to build as Mike is, but 
you still might need an adult's help. 
For instructions, send $9.95 (post- — 
paid) to: 

FREDDIE 

Invention Marketing, Inc. 

Triangle Bldg. 

701 Smithfield St. 

Pittsburgh, PA 15222 


FUTURE TECHNOLOGY 


_ THE LASER 


ENERGY BEAM OF THE FUTURE 


Courtesy of Be? Laboratories 


Ch thi 
CONVErsations 


© Lucasfiim Ltd (LFL) 1980. All nghts reserved 


Laser Weapon ; 

be used someq® those pictured in movies may actually 

- powerful enough’: Military experts are working on lasers 
to-air Missileg Nto destroy high-flying satellites and air- 


ag 


In the f : Fie Aaa 

fibers a laser beams will race through glass fibers, carrying information from place to place. A single pair of glass 
‘ Nner than a human hair, will be able to handle 672 telephone conversations at once, compared to only 24 
Carried by a pair of the copper wires in use today. 


What can be used to drill a hole through a diamond 
or perform delicate eye surgery? . . . trigger a nu- 
clear explosion or measure the distance to the 
moon? That's right — a laser beam. This special 
form of light, produced by a machine called a laser, 
is the most powerful we know. Laser light is different 
from the light given off by a candle or a light bulb or 
the sun. Ordinary light fans out in all directions, but 
the light from a laser stays tightly focused in a narrow 
beam. Since laser light doesn't waste its energy by 
spreading out, it is very brilliant and intense. A pen- 
cil-thin laser beam is powerful enough to cut through 
concrete or steel. Because laser light is so concen- 
trated, it can travel long distances. Even a low- 
powered laser — one that produces less energy 
than an ordinary light bulb — can send a light beam 
all the way to the moon and back. 


Courtesy: Lawrence Livermore Laboratory 


a “ x 


Lasers come in all sizes, Small ones are only a few milli- 
meters in diameter, but the Shiva laser (pictured above) 
fills up a four-story building. Shiva is used in nuclear 
energy research. Its powerful light beam races through 20 
long tubes, like the ones in the photo. When the laser light 
strikes a tiny target of hydrogen, a tremendous amount of 
energy is released. Someday scientists may learn how to 
harness this energy to produce cheap electric power. 


Courtesy: Barron Krody 


Artists are already using lasers to create dazzling sculp- 

“tures made of light. Someday laser light may turn parks 
into nighttime fairylands. Light shows may even be 
beamed across the sky. One of the space shuttle's pro- 
jects will be to carry lasers into orbit. These high-flying 
lasers will produce glowing, ever-changing patterns of 
light which everyone in North America, Europe, and Asia 
will be able to see. 


satellite in orbit. In the future, we may use laser beams to 
relay messages to the moon, the planets, and even into 
deep space. Light waves travel very fast. They can carry 
much more information than the waves now being used to 
transmit radio and television signals. Someday a single 
laser beam may carry as many as 10 million television 
broadcasts. 


How to Find Out More About Lasers 


ALook inside Lasers by Jim John- 
son (1981, 48 pages) tells how la- 
sers work and how they are used. 
The book contains many dia- 
grams and color photos. Look forit 
at your library or bookstore, or 
order it ($14.38, postpaid) from: 

Raintree Publishers 

205 W. Highland Ave. 

Milwaukee, Wi 53203 


Lasers, The Miracle Light by Larry 
Kettelkamp (1979, 128 pages) is 
not easy to read, but it's packed 
with information. Look for it at your 
library or bookstore, or order it 
($8.75, postpaid) from: 

William Morrow & Co. 

Wilmor Warehouse 

Attn: Ordering Dept. 

6 Henderson Dr. 

West Caldwell, NJ 07006 
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‘al hologram by Licyd Cross. Photo courtesy Museum of Holography 


Collection of the Museum of Holography 


FUTURE TECHNOLOGY 
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The girl winks at you and blo 


bir : . 5 a _ eee 21 2 3T) NE 
lines. But when light shines 


through the film at just the right 


You reach out to touch her b 
air! Is it a ghost? No, that spook 
AME } y figure is a hologram — a 
Special kind of photograph made with laser light. 
“PI Ne next page is holding a piece 
“ES gnalegriia this film, Po ice of te girl is 
atine Same way as music is stored on a 


angle, an image appears — not as a flat picture on the 
film, but as a “ghost” hanging in space 


Aholographic image looks exactly like the real person. It's 
three-dimensional. You can look at it from above, from 
below, or from the side. You can even look around behind 
it. Some holograms appear to move. This is because the 
film “plays back" a whole series of recorded images, 
which you see one after another as you walk past 


How to Fi 


nd Out More About Holography 


You can write and ask for a FREE brochure 
describing the Museum of Holography and 
the activities it sponsors. 


YOu visit there, you might want 
Olography. They have many 
On display, and they also offer 
(al programs. The address is: 


The museum also has a mail order cata- 
log. It lists holograms, holographic 
movies, and books on holography, as well 
as T-shirts, sweat shirts, and toys. To get 
the catalog, send 50¢ to: Museum of 
Holography Bookstore, Mail Order Dept. 
182, 11 Mercer St., New York, NY 10013. 


of 
11 Mercer g, o"@Phy 
_ New York, NY 10913 


JF THE FUTURE 


In the future, you'll see a lot of holographic “ghosts.” 
They'll leap out of department store windows to show you 
the latest fashions and float through haunted houses at 
amusement parks. They may even help you learn to pitch 
a baseball or improve your tennis serve. You'll just order a 
holographic movie of a baseball or a tennis star in action 
and step right into it to imitate the person's movements. 


One of the most remarkable things about a hologram is 
that it's practically indestructible. If you happen to tear a 


For $6.50, you can order atiny “micro-movie” of The Kiss 
(No. 4541), The micro-movie consists of 160 holo- 
graphic movie frames and produces 3 seconds of real 
time action. The film measures 3” X 2¥2" and comes 
mounted in a clear plastic sleeve. To reconstruct the 
image, hold a clear light bulb, a flashlight, or a penlight 
behind and above the film at a 45° angle. 


When ordering items from the Museum of Holography, add the following amounts for postage: $2.00 on orders upto 
$10.00 and $2.75 on orders from $10.01 to $25.00. Orders should be sent to Mail Order Dept. 182. : 


piece of holographic film, or even cut it into pieces, each 
particle will still reproduce the complete picture. It will just 
be much smaller. Vast quantities of information can be 
stored three-dimensionally on a tiny bit of holographic 
film. All the information from a whole set of encyclopedias 
can fit on a piece of film small enough to fit into your back 
pocket. Many scientists now think that the brain stores 
information in much the same way as a hologram does. 


These holograms are visible anywhere, in any kind of 
light. You don't need to set up special projection equip- 
ment in order to see them. The holograms come in two 
sizes: L (large — 194” across) and M (medium — 1%" 
across), Each one is available as a pendant on a gold- 
plated chain or a keychain. Each costs $18.95. Please 
note which size you prefer and whether you want the 
pendant or the keychain. 


FUTURE TECHNOLOGY 


GENETIC: 
ENGINEERING: 


CREATING NEW FORMS OF 


A pet rhino the size of a house cat? It isn't as far- 
fetched as you might think. In the future, scientists 
may be able to design many newkinds of plants and 
animals, such as: 

* ACamato—a tomato plant with carrot roots. Plant 
combinations like this would make more efficient 
use of farmland. 

+ A Plantimal — a combination of plant and animal 
cells which might someday provide a new kind of 
food. Plantimals would grow by photosynthesis like 


_ plants, changing light and chemicals into food. But 
_ they would taste like meat. 
_ * Oil-eating bacteria — tiny one-celled creatures 


which may someday help clean up oil spilled in the 
ocean. Other types of bacteria may extract valuable 
metals from mining wastes or from seawater. Still 
other “superbugs” may act as miniature factories, 
producing drugs, pesticides, and fertilizer. 
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All these new types of living things will be possible 
because of a science called genetic engineering. 
The idea of genetic engineering is not new. People 
have been breeding plants and animals for 
thousands of years, trying to improve their crops 
and their livestock. But until very recently, ithas been 
possible to cross only species that are very similar. 
For instance, a mare and a donkey can be cross- 
bred to get a mule, but the reproductive cells of a 
horse and a dog will not unite. 


Now, though, scientists are working with genetic 
material inside cells. They are learning more and 
more about the chemicals that determine the way 
individual cells grow and develop. In the future, this 
new knowledge may enable them to design forms of 
life which are very different from any we know today. 


DNA — The Master Molecule of Life 


Inside each living cell is a chemical called DNA. This is 
what genetic engineers work with. DNA acts as a blue- 
print for the cell. It gives the cell the instructions it needs to 
grow into a bacteria, a fish, or a human being. It also tells 
the cell which special job it will do — whether it will 
become part of a leg, a fin, a brain, etc. In the picture at 
right, which was taken with an electron microscope, you 
can see long chains of DNA, magnified to 30,000 times 
their normal size. 


Working with DNA — Two Methods Genetic Engineers Use 


TAKE TWO CELLS || GET FRIENDLY ENZYMES THEN GROW ANEW CELL 
YOU WANT TO TO EAT AWAY THE CELLS’ < 5 COVERING... AND YOU 
JOIN TOGETHER. |} OUTER COVERING...AND... \ YY & HAVE ABRAND NEW CELL 
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As 
@) ; \ | -..7HE 'NAKED'CELLS 
FUSE TOGETHER! 
Through cell fusion, it's possible to combine cells that __ plant. In the future, new plant combinations like camatos 


Can't be combined in nature. Scientists have already used may be created this way. 
this technique to produce a new, hardier kind of tobacco 


Courtesy: Cy DeCosse 


CUT THE CHAIN WITHAN || REPLACE THIS MISSING {| PUT THE NEW AND YOUVE GIVEN 
ENZYME SCISSORS"AND || PIECE WITH DNAFROM || CHAIN BACKIN:|/ THE CELL SOME 


TAKE OUT A PIECE OF DNA! | ANOTHER KIND OF CELL.|| SIDE THE CELL. | / NEW OPERATING 
INSTRUCTIONS! 


‘ / 


OPEN UPA CELL 
AND REMOVE ONE 


OF ITS DNA CHAINS. 
(% a 


&} 


By transferring bits of DNA from one cell to another, producing two kinds of drugs — insulin (for treating dia- 
scientists can give a plant or animal traits from an entirely betes) and interferon (for treating certain kinds of cancer). 
different kind of creature. Scientists have already used In the future, tiny bacteria “factories” may make many 
this technique to create bacteria which are capable of other kinds of useful products. 


How to Find Out More About Genetic Engineering 
With their new knowledge of genetics, scientists may eventually find cures for hereditary diseases 
like hemophilia and sickle cell anemia. They may also discover ways to help people grow new 
body parts to replace ones that have been damaged or lost. They may evenbeabletostop people = 
from aging. BS ns ao 
But genetic engineering may hold perils as well as promises. Even scientists are worried about = 

some of the questions that have been raised: What if dangerous bacteria escape from the lab? 

What if some kind of monster is created? If scientists are able to design a “better” sort of human 
being, who will decide what's "better"? You can read more about these issues in Too! for Tomorrow ~~ 
by Sylvia Engdahl and Rick Roberson (1979, 96 pages). Look for this book at your library or 
bookstore, or order it ($7.70, postpaid) from: 


Atheneum 

Book Warehouse 
Vreeland Ave. 
Totowa, NJ 07512 


FUTURE HOMES — 
& COMMUNITIES 


The members of the Jones family like to try living in different places. So 
every few years, they've had their round, white modular home hauled to 
a different location and “plugged in” to a central tower there. Moving 
doesn't disrupt their lives very much. Mary Jones is an architect. She has 
an office at home and uses her computer terminal to keep in touch with 
the other members of her firm. Paul Jones is a potter. He works at home, 
too, and sells his pottery through computer advertisements. Amy Jones, 
who is seven, does her schoolwork at a computer terminal in her 
bedroom. 


Now that they've lived in Vermont for three years, all the Joneses are 
beginning to feel that it's time for a move. They've gathered around the 
kitchen table to discuss where they should go. 


“This time, let's try something really different,” Paul suggests. “Let's sell 
our house and move to Oceanapolis, that new floating city in San 
Francisco Bay.” 


“That's an interesting possibility,” Mary agrees. “But | was thinking about 
one of those underground homes our firm just built in Dallas.” 


By now, Amy is jumping up and down with excitement. “Can we move to 
a space colony?” she asks. “Oh, please — let's.” 


Garden Earth —a set built for the motion picture Toward the Future. © 1981 Stowmar Enterprises, Inc. Toward the 
Future is available for rent or purchase from the World Future Society, 4916 St. Elmo Avenue, Bethesda, 
MD 20814. 
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Phot: © 1981 Jerry Howard/Positive Images 
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If you could live in any kind of family you wanted, 
what kind would you choose? Maybe you'd like to be 
amember of a large family. Then you'd always have 
someone to talk to, and it would be your turn to carry 
out the garbage only twice a month. Or maybe you'd 
like to live by yourself. Then you could paint your 
bedroom in pink and purple stripes, sleep till noon, 
and keep all the pets you wanted. Today, families 
come in all kinds of sizes, shapes, colors, and styles. 
Some families like noise and activity, and some like 
privacy and quiet. Some families like to travel, and 
some stay mostly at home. In the future, when you 
grow up, you'll be able to be amember of the kind of 
family that's just right for you. 


Future Families 


What will families be like in the future? No one knows for = “expanded” families than there used to be. But one thing 4 
sure. In the past, most people grew up in families where —_ hasn't changed: families are still made up of people who 
there were two parents. The father earned the money for _ care for one another. That’s not likely to change because 
the family. The mother cooked, cleaned the house, and _ that’s what makes any kind of family work. 


looked after the children. Four different families are pictured below. Is your family 
Now, in some ways, families are changing. More children _like one of these? Do you think that, in the future, a 
are growing up in one-parent families. There are more _ will still live in these kinds of families? 


Margo and Rita are Peggy's family. Although Margoisher Kim's mother works, so Kim Reine her dad with the house 
real mother, Peggy feels as if she has two mothers. That's and her baby sister. Some of her friends think it's ee 
twice as nice, except when they are both angry at her. that her dad does all the cooking — until they taste his 

pizza! 
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Lisa and her mother are a family all by themselves.Some- _ Peter has two families. His parents are divorced and each 
times when her mother is at work, Lisa gets lonely and has married again. During the week he shops for his 
calls her. It's good to be close when you don't have alotof © mom, and on weekends he washes the car for his dad. 
people to love. Sometimes he shops for his dad and washes the car oF S 


YOUR FAMILY om 


.-: MY FAMILY The pictures above are from the book Your Family, My Family by J 


Drescher (1980, 32 pages, ages 7-10). If you liked the pictures, you mi 
want to look for the book at your library or bookstore, or to order it (s 
postpaid) from: 

Walker & Co. 
720 Fifth Ave. 
New York, NY 10019 
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canning cherries. 


. Ayoung manis working as a blacksmith. He is one of a 


group of people who live together on a 40-acre farm. 
The members of this community are interested in 
learning crafts which people practiced long ago. 


. Afather and son are building a solar heater. The father 


feels he spends too much time commuting to work. He 
is trying to start a business he can run from his own 
home so that he can have more time with his family, 


. Aretired plumber has learned bee-keeping. He wants 


to add to his retirement income and also to provide his 
family with fresh honey. He believes that honey is 
healthier than sugar. 


‘Tis a gift to be simple, ‘Tis a gift to be free, ‘Tis a gift to come down in the place you want to be ...” 


A hundred years ago, people's lives moved more slowly 
than ours do today. Instead of jumping into a car to go to 
the supermarket, they walked to the corner store. Rather 
than dashing off to distant jobs and schools, they worked 
and were educated right in their own neighborhoods. 


Our great-grandparents didn't have many of the things 
we have today. They didn't have television sets or dish- 
washers or stereos or electronic games. But they didn't 
have to scramble to make money to pay for all these 
things. Many people scarcely needed money at all — 
they were almost totally self-sufficient. They grew their 
own food, made their own clothing, cut wood for fuel — 
and helped each other build their own houses and barns, 


Today, more and more people are becoming dissatisfied 


Life-Siyle Quiz 


Old Shaker Melody 
with the hectic pace of modern life. They know that it's not 


possible to go back to a time that's past. But they don't - a 


want to lose some of the advantages of our great- 


grandparents’ simpler way of life: close ties with family, — 


friends, and neighbors; quiet time for study or relaxation; 
and a feeling of harmony with nature. Some people are 
trying to simplify their own lives so that they won't lose 
track of these important things. 


Inthe future, many people may choose to live more simply 
and to become more self-sufficient. In order to do this, 
they may learn skills and crafts that people practiced long 
ago. But they will also make use of new technologies. The 
drawing at the left shows how the old and the new might 
be combined. The key tells what the people in the drawing 
are doing. 5 


ls your family's way of life a simple one? This quiz may help you find out. 


1. Which methods of transportation does your family 
choose? Do you walk or bike whenever possible, or 
do you usually ride in a car? 

. When members of your family buy clothes, are they 
more concerned with getting something fashionable 
or something that can be worn for years? 

. Are there rooms in your house that are seldom used? 

. List the goods and services that your family uses 
every day. Which of these do you provide for 
yourselves? Which ones come from your town, city, 
county, or some other central source? 

. Does your family buy things not really needed? 

. Of the things your family owns, how many cost over 


It's satisfying to use things you make yourself. 
Hammocks, Hassocks & Hideaways by Timothy 
Fisher (1980, 116 pages) shows you how to make 
furniture and other items for your room, using 
simple tools and materials you can buy cheaply or 
find around the house. Look for this book at your 
library or bookstore, or order it (No. 2938, $4.95, 
postpaid) from: 

Addison-Wesley 

Jacob Way 

Reading, MA 01867 


$200 (the yearly per-person income of the poorest 
third of the world’s population)? 

. Does your family try to find ways of sharing what you 
have with people less fortunate than you? 

. Of the products in your home, how many were 
made by hand? How many were mass-produced? 

. How do members of your family spend their leisure 
time? Of the activities you enjoy, which ones require 
expensive equipment? Which ones would not have 
been possible 100 years ago? 

. Does your family try to save energy and not waste 
food or resources? Could any of the things which 
you throw away be reused or recycled? 


Foxfire is a magazine created by high school students in | 
Clayton, Georgia. It is published four times a year and contains 
articles on the mountain people who are the students’ grand- 
parents, neighbors, and friends. These people know how to. 
build alog cabin, dress a hog, sew a quilt, and weave a basket. 
They know about ghost stories, weather signs, and home rem- 
edies. In their magazine, the students are preserving this know!- 
edge, much of which would otherwise be lost. A subscription 
Foxfire costs $8.00 per year. To order one, write to: ee 

Foxfire Fund, Inc. 

Rabun Gap, GA 30568 
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want to make it as beautiful, clean, and quiet as possible. They also want to save energy 


Rain Magazine 
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resources, so they’re doing their best to find ways of living in tune with nature. How many 
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ag Meet Breslin — the computer who runs our house. He's only a machine, but we think of him as one of the family. After all, t. 
Vad laks fo us .. . he follows our orders . . . and he does all kinds of yucky jobs around the house without complaining. 


< 


Dear Shana, 


We've had a lot of changes around here since you last 
heard from me. A couple of months ago, we gota new home 
computer. It’s a lot different from the one we had before. 
Our old computer could play Ping-Pong and figure out 
my dad's bank balance and stuff like that, but this one 
actually talks to us. It’s kind of spooky — almost like there's 
@ person inside that little box. In fact, this computer seems 


so human we've even given him a name. We call him 
“Breslin.” 


Breslin keeps track of all kinds of things around the house. 
He tells my parents when the coffee is ready and reminds 
me to take the garbage out. He lets us know if the grass 
needs watering or if the baby’s crying. Breslin can operate 
the dishwasher, the TV, and all of our other appliances 
through a remote-control system. If we want him to open 
the garage door or turn the lights off, we just give him an 
order through the intercom. ¢ 


Breslin is on duty day and night. He constantly checks 
various sensors around the house to make sure everything's 
all right. If a fire started or if someone tried to break into 
the house, he would sound an alarm. 


All night long, Breslin works on the jobs we've given him 
during the day — like paying bills or addressing invita- 
tions to our Halloween party. Sometimes he “talks” to other 
computers to find out the answers to questions we ask him. 
Once my brother Joey wanted to know the won-lost record 
of all the left-handed Yankee pitchers. Breslin called the 
computer at the New York Public Library and got the 
information for him in no time. 


Every morning, about the time the sun comes up, Breslin 
turns off night lights around the house. In the winter, he 
also turns up the heat. Then he checks his orders for the 
day. The schedule he follows depends on the day of the 
week, On school days, he gets me up about 6:30. “Good 
morning,” he says cheerily. “This is Breslin.” Then he tells 
me the time, the temperature and what the weather's like 
outside. He reminds me of any appointments that day, like 
a babysitting job or my piano lesson. Finally he turns on my 
radio to my favorite station for music and the news. 


ular Science, © 1980 Times Mirror Magazines, inc. 


Usually everything goes smoothly, but once in a while my 
& family wishes we'd never heard of Breslin. One time his 
§ clock got mixed up and he woke us up at 3:00 in the 
morning. Another time we were all out in the back yard 
and my dad was cooking hamburgers on the grill. Dad 
asked Breslin to turn the patio lights on — but instead he 
locked us out of the house and set off the burglar alarm. 
You should have seen us trying to explain that one to the 
police! 


Reprinted with permission 


Write soon, 


Love, Ann 


There really is a Breslin. He's an IMSA! computer, and he 
belongs to a computer scientist named Bill Hawkins. A 
Computalker speech board allows him to talk and a 
Heuristics Speechlab board enables him to understand 
what people say to him. Today, only a few people have 
elaborate computer systems like Breslin in their homes. 
But in the future, computer-run houses may become 
much more common. 
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This is a picture of the daily schedule which appears on 
the screen of Breslin’s monitor. 


Would You Like to Hear a Computer 
Talk? 


Find a computer store (if you don't know of one near 
you, look in the yellow pages of your telephone direc- 
tory). Get a group of friends together. Then call and 
ask for a demonstration. 


_ Winter winds may ne catia outside, sik the “ahilaion in 
_ this cozy classroom don’t even notice. At their school, 

_ there are never any drafty hallways or frost-covered win- 

dows because the whole building is underground! 
Underground buildings stay snug and warm during the 
“worst winter storms, cool and comfortable on the hottest 
ee: Ten feet below the surface, the temperature 


stays between 50° and 65°F regardless of the weather 
above. Earth-sheltered buildings take advantage of this 
natural heating and air-conditioning system. On the aver- 
age, they cost about one-fourth as much to heat and cool 
as ordinary buildings do. In the future, if energy costs 
keep rising, many people may be living, working, and 
going to school underground. 
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Three Basic Underground Houses 


The Atrium House is built 
around a sunken courtyard. In 
summer, the courtyard is open 
to the sky. In winter, it's covered 
to create a solar greenhouse. 
Although all of the rooms are 
buried in the earth, each has a 
whole wall opening onto the 
courtyard. So every room is light 
and airy, with a view of the 
outdoors, 


The Hillside House is tucked 
into the side of a hill. Except for 
the front wall, the whole house is 
underground. It faces out toward 
the warm, sunny south and is 
sheltered from the cold north 
winds by a blanket of earth. 
In rooms at the back of the house, 
skylights tunnel up to the surface 
to let the sunshine in. A Hillside 
House can be heated entirely with 
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The Buried House is totally 
underground with no walls or 
windows open to the surface. It's 
very different from an ordinary 
house, but it's not at all like a 
cave. Lighting and air-circulat- 
ing systems simulate sunshine 
and fresh breezes. “Windows” 
with paintings of landscapes 
and seascapes give a spa- 
cious, open feeling. In under- 


solar energy. 


Courtesy. John Barnard, Architect 


Underground houses are quiet and private. People can 
sit in their courtyards without hearing or seeing neighbors. 
In the U.S., earth-sheltered homes are not yet common, 
but in other countries, people have been living under- 
ground for hundreds of years. Parts of the movie Star 
Wars were filmed in an underground city in Tunisia. 


Courtesy: Don Metz, Architect 


Since earth-sheltered houses are protected from the 
weather, they last practically forever. And they don't 
need much upkeep. Their owners never have to paint 
or repair the exteriors or put up storm windows. All they 
need to do is mow the roof once in a while! 


ground “front yards,” trees grow 
and flowers bloom. 


Underground houses are gentle on the landscape. 
They nestle into hillsides as if they belong there and 
don't disrupt the peaceful beauty of the Earth or the 
forest. Someone who approached this house from the 
side or the rear would see nothing but trees, grass, 
and a couple of skylights. 


A lot of people who don’t know about earth-sheltered 
homes think that they're cold and damp, but they're not. 
Thick concrete walls and plenty of waterproofing keep 
well-built underground houses as snug and dry as 
houses built above the ground. 
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make art" wire to the soil around the tree 


houses made of plants. In the meantime, he's turning 
ordinary houses into living houses by training plants to 
grow up the outer walls and over the roofs. Owners of 
these plant-protected homes find they save as much as 


30% on their fuel bills. 
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ned n 
over the tree branches 
to form the outer shell of 
the house. Inside, he 
used nets filled with in- 
sulation to seal the 
walls and ceiling and 
make them moisture- 
proof. 
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y, he laid a floor of 
foam blocks and hung 
fabric on the walls for 
decoration. He also 
planted the evergreens 
which would later grow 
up and over the outer 
shell. 


More Living Houses 


/ 


In the future, scientists may modify the genes of plants 
and other living things to create new kinds of building 
materials. Lumber may be grown in the laboratory from 
Cultures of wood fiber cells, instead of being cut from 


even stranger materials: the framework for the sports 
stadium in the lower left-hand corner of this drawing is a 
giant rib cage grown from bone tissue. 


Courtesy: Criteria Foundation 


Many of tomorrow's houses will not actually be alive, but 
they'll be patterned after living things. The flower-house 
in this drawing is designed to open up on sunny days and 
close to shut out rain. The walls and floors will change 
color or get larger or smaller, just as the owners wish. 


Structures made from living cells may look very different 
from buildings constructed of concrete, glass, and steel. 
Most of today's office buildings are shaped like boxes, but 
Offices of the future may look like shells, crystals, hon- 
eycombs, or any of the other shapes found in nature. 
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1. Clip six sections ofstem 2. Plant the cuttings in 2 to 
and leaves from the ivy 
plant. Place the stems in 
a jar of water, cut side 
down. Place the jar ina 
window where it gets 
plenty of light. 


3 weeks, after roots 
have begun to form. Fill 
the pot with soil up to 
about 2” from the top. 
Space the cuttings 
evenly in acircle around 
the outer edge. Cover 
the roots with soil. 


3. Straighten out 


\ 


hangers. Cut each 
piece of wire in half. (If 
you're not used to using 
wire cutters, ask an 
adult to help.) Bend 3 of 
the pieces into arches 
and stick the ends in the 
pot next to the plants. 


the2coat 4. Fasten the ivy stems to 


the arches with twist 
ties. In time, the plants 
will grow over the tops 
and the leaves will fill in 
the empty spaces. Then 
you'll have a small mod- 
el of a living house. 
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: someday Cities will spring up ontheoceanfloor.The on the metal. The first thin layer of material looks 
Oye, Ings will be “grown” inmuch the same way as smooth and glassy. Soon small sea animals begin to 
then: snails, coral, and other sea animals grow _ attach themselves to the structure. Their shells help 
Wat. Shells —from the minerals dissolvedinthesea to strengthen it and give it a rougher look. The struc- 
arnt. (mpossible? Not at all. Wolf Hilbertz, an —_ ture grows, layer by layer. In about a year's time, the 
Y. oe professor at the University of Texas, is walls become as heavy and strong as concrete. 


Her, growing buildings this way. A building which is grown in this way could be 
9 © Showhe does it: firsthe constructs aframe out anchored on the ocean floor and pumped full of air 
sma Mesh and hooks the frame uptoabatteryora  sopeople could live init. Orit could be towed ashore 
ang Motor. Thenhe anchors the frameintheocean  andusedonland. Dr. Hilbertz thinks drain pipes and 
We tums on the electricity. Within a few days, the — other large building components could also be 
dj. lectric current causes some of the minerals grown in the ocean. 

in the water to separate out and build up 


A. 


Courtesy: Wolf Hilbertz 


Courtesy: Wolf Hilbertz 


A diver ahesks the caer of an underwater building 
before the current is switched on. After the electricity 
starts flowing, he'll check it again. There's no danger that 
he'll get a shock. The current is so weak that a person 
can't even feel it — but apparently fish can. While a 
building is growing, it always has dense schools of fish 
swimming around it. A future fishing opportunity? 


Dr. Hilbertz is experimenting with frames of all shapes and 
sizes. So far, it seems to be possible to grow almost any 
sort of structure — maybe even a ship's hull. Structures 
which are grown under water are easy to recycle. If the 
flow of electricity is reversed, the walls slowly dissolve 
back into the ocean. 


PO Box 2806 
Washington, DC 20013 


How to Find Out More About Undersea Life 


Can you imagine what it would be like to live in an underwater world? You'll learn more 
about the sea and its secrets when you read The Mysterious Undersea World by Jan 
Leslie Cook (1980, 104 pages) and Amazing Animals of the Sea — Marine Animals (1981, | 
104 pages). Both books are filled with wonderful color photos. Each one costs $6.95, | 
postpaid. With each book, you receive a 19” X 31” color poster and a 16-page booklet - 
filled with puzzles, games, and things to do. Order Undersea World (No. bane or 
Amazing Animals of the Sea (No. 00382) from: 


National Geographic Society 


This is what the mesh framework looks like shortly after the 
minerals have begun to collect on it. After about six 
weeks, the crust will be about an inch thick. In six months 
to a year, the spaces in the mesh will fill in, forming solid 
walls which are as strong as reinforced concrete. If any 
cracks develop after a building is finished, they're easy to 
repair. A diver hooks up a motor, turns on the electricity, 
and the two parts quickly grow back together again. 


Wolf Hilbertz has already grown a building that’s 20 feet 
high and 30 feet square at the base — almost as big as a 
small house. But he has plans for much bigger projects: 
like growing dams and maybe even a whole island. This 
drawing shows what his island might look like when it's 
finished. 
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__ Imagine a city where it never rains or snows . .. where the 
weather is always comfortably warm and flowers bloom 
all year-round. Buckminster Fuller thinks any city could be 
_ like this. All we have to do is cover it with a huge geodesic 
dome. This kind of dome is made of interlocking triangles. 
No beams are needed to hold it up. So it can be made 
much larger than other types of structures. 


someday protect the middle of New York City from the 
_ Wind and weather. The dome would be made of glass or 
Clear plastic. From the inside, it would be nearly invisible. 


. a | a 

Sins 
time, the glass would become clear again and would 
absorb the sun's rays to keep the city warm. Fresh air 


would enter through a vent near the top, circulate through 
the dome, and be pushed out of openings at ground level. 


In domed cities, people could live comfortably anywhere 
on Earth. Even in the arctic or in the desert, the weather 
inside the dome would always be pleasant. People 
wouldn't need furnaces or air conditioners. Buildings 
could be airy and open, with lots of outdoor shops and 
sidewalk cafes. 
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So far, no one has built adome over a whole city, butlots | Someday neighborhoods may be covered with clear 
of people are living in dome homes. These homes are _ plastic domes. Then houses wouldn't need roofs. This 


light and easy to construct. They cost less to heat than _ illustration shows what a neighborhood-under-a-dome 
ordinary square houses. might look like. 


ef 
8 th aT OF FOMCRC- WOR TOOAT 
“ Dome Kit | includes enough parts to make a geodesic 
xs] dome 39” in circumference. With the kit, you also get 
§ a handbook, which tells how to build several kinds of 
= dome models and a kite made of interlocking trian- 
§| gles. Look for the kit at your toystore, or order it ($9.50, 
8u postpaid) from: 

The largest geodesic dome built up till now is the Union Avionics Plastics 

Tank Car Company's repair shop in Baton Rouge, 25 Central Ave. 


Louisiana. It's as high as a 10-story office building and big Farmingdale, NY 11735 
enough to cover a whole football field. 


Make Your Own Dome Model 


Geodesic domes are based on a very simple figure — Before you try making a whole dome, experiment with 
the equal-sided triangle. A dome consists of many of some simpler structures, like the ones pictured above. | 
these triangles, all hooked together. You can make a__ See if you canmake the last figure larger and larger until - 
small dome model with toothpicks and clay. Rollthe clay you have a whole dome. : ‘ 
into little balls and use it to hold the toothpicks in place. 
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Paolo Soleri by permission 
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A cutaway view of Novanoah |, a floating city for 400,000 people. 
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Interview with a Novanoah Resident 
Novanoah, July 12, 1995 


We recently talked with Sara Sanders, a 12-year-old citizen of Novanoah. She likes her floating home and she has 


a lot to say about it! 

Q: How did your family happen to move to Novanoah? 
A: My mother got a job here. She's a marine biologist, and 
she's in charge of raising shrimp, crab, and oysters at the 
fish farm. My father didn't want to give up his law practice on 
the mainland, so he commutes to work. 

Q: Is that difficult for him? 

A: Oh, no. He can get to Miami by hovercraft in just 25 
minutes — less time than it used to take him to drive to work. 
Q: How do you feel about the fact that cars aren't allowed on 
Novanoah? 

A: | like it. Novanoah's much quieter than cities on the 
mainland. Whenever | go shopping in Miami, | notice how 
noisy itis there — and how long it takes to get from one place 
to another. Here, | can walk to school or the store in just five 
minutes. And there's no air pollution either. 

Q: Tell us a little about your school. 

A: We study the same stuff everybody else does, | guess, 


only we learn a lot more about the sea. Our class often goes 
to the Underwater Zoo to study the fish and sea plants. The 
z00 is really wonderful. You can walk for blocks and blocks 
through glass tubes right on the bottom of the sea and watch 
the fish swimming all around you! 

Q: What kinds of things do you do for fun? 

A: Mostly | go swimming or sailing. The beach is only a 
couple of minutes from our house, and our boat is docked 
nearby. 

Q: Is your home on Novanoah very different from the one you 
lived in on the mainland? 

A: Yes, our old house had a big yard with lots of trees and a~ 
vegetable garden. Novanoah doesn’t have any houses like 
that. To save space, everybody lives in high-rise apart- 
ments. At first | missed our yard, but being near the ocean 
makes up for that. Our apartment faces the bay, and when! 
look out the window | can see the water sparkling inthe sun 
and boats sailing by. | like that a lot! 
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MORE FLOATING CITIES 
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Courtesy: Buckminster Fuller 


How would you like to five ; : ; 
This tetrahedray chy, to live in a huge floating pyramid? 


Ae : designed by Buckminster Fuller, is 
Fotion poe at its base and hundreds of stories tall. 
Shee ‘seep Could live on its outer walls. Schools, 
Seana 24 USINEsses would be located inside. The 

right shows how the city could be expand- 
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_ SeaCity is acommn: : ig Mae . MESS a 
of England, in this Nity which could be built off the coast —_ Residents live in terraced apartments built into the walls, 
a Water Model, a floating barrier calms the —_ while schools, businesses, and cultural centers are lo- 
i ~The curving Outer 8Nd provides a safe harbor for ships. __ cated on islands in the central lagoon. 
aes “all protects the city from the wind. 
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Courtesy: Buckminster Fuller 


Buckminster Fuller believes that someday cities may 
float across the sky like clouds. If someone built a 
geodesic sphere half a mile or more in diameter, the 
air inside would weigh much more than the sphere 
itself. When the sun shone on the sphere, the inside air 
would become warm and light. Some of it would be 
pushed out of the sphere. Then the whole structure 
would weigh less than the surrounding air and rise up 
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A cross-section of Sea City's outer wall shows a sports 
field on the upper level, a power plant, and the concrete 
stilts that support the city. 


ne 
into the sky like a hot-air balloon! Curtains rolled over the 
surface at night would keep cooler, heavier air from 
pushing back in. As long as the air inside stayed warm, 
the sphere would keep floating. 


In the future, thousands of people may live in such 
cloud cities anchored to mountaintops or drifting slowly 
above the Earth. 


How to Find Out More About 
Floating Cities 


Cities will have to change a lot to meet the demands 
of the future. The City in the World of the Future by Hal 
Hellman (1970, 188 pages) describes many possibil- 
ities. Read about floating cities in a special section 
called “Cities in the Sea.” Look for this book at your 
library or bookstore, or orderit ($7.95, postpaid) from: 

M. Evans & Co. 

216 E. 49th St. 

New York, NY 10017 
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IN A SINGLE BUILDING 


one Your eyes and imagine the tallest building you've 

Seen, Now str-et-ch it in all directions. Make it high 
city 10 touch the clouds and wide enough to hold a 
giant Size of Los Angeles. Prop the whole thing up on 
i. footings $o it touches the ground at Only a few points 
Pg You've got a BBM (Biomorphic Biosphere Mega- 
lateg ; "S) like the one in the picture above. Roughly trans- 


ith ..» "ame means “a huge structure that's in harmon’ 
with Nature." y 


‘Sowntown Los Angeles looks like today. 


A MILE-HIGH CITY 
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Glen Small, the architect who designed the BBM, thinks it 
could be built in the middle of a city, right over existing 
buildings. Old buildings could be torn down to provide 
materials for the megastructure. As more and more 
people moved into the BBM, the sprawling city below 
would gradually disappear. Parks, meadows, farms, 
forests, and wilderness areas would take the place of 
freeways and office complexes. 
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Los Angeles as a mile-high city of the future. 


So far, no one has built a single building large enough to 
contain a whole city. But an architect named Paolo Soleri 
is working on it. In fact, he's building one in the Arizona 
desert right now. The model in the picture above shows 
what the city will look like in the future. Schools, offices, 
and apartments will be located in the main building at the 
rear. Crops will be grown in the long, low greenhouse in 
the foreground, 


Soleri has named his city Arcosanti and calls it an “arcolo- 
gy," a word for architecture and ecology. When he first 
started in 1970, people thought he was crazy. Building a 
whole city is a huge undertaking. It costs a lot of money. A 
government might be able to build a new town — but how 
could one person do it? 


Soleri didn't listen to the doubters. He went looking for 
others who believed in his dream. He traveled to colleges 
all over the country, telling students about Arcosanti — 
and recruiting volunteers. Over the years, thousands of 
students have come to the desert to work on the city. At 
this point, only a small part of it has been built. But Soleri is 
determined to finish Arcosanti no matter how long it takes. 


Arcology: The City in the Image of Man by Paolo 
Soleri (1969, 122 pages) contains sketches of 30 
different megastructures. This book was written for 
adults, but you might find it interesting. Look for it at 
your library or bookstore, or order it ($14.95, post- 
paid) from: 

MIT Press 

28 Carleton St. 


Cambridge, MA 02142 


Parts of Arcosanti are nearly completed. This picture 
shows 1. Crafts Three, a visitor center, art gallery, and 
restaurant; 2. the Ceramics Apse; 3. the Foundry , where 
Paolo Soleri makes bells to raise money for his city; and 4. 
the South Vault, which will someday be the entrance to 
Arcosanti. In the model in the top picture you can see how 
these buildings will eventually be surrounded by others. 


For more information on Arcosanti and the student 
workshops there, send 50¢ to: 


Cosanti Foundation 
6433 Doubletree Rd. 
Scottsdale, AZ 85253 
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BECOMING PLANETARY 


CITIZENS 


Photo from The Findhomn Garden by The Findhom Community Copyright © 1975 by the Findhom Foundation 


Reprinted with permission of Harper & Row, Publishers, Inc 
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Day by day, the world’s peoples are coming closer 
together. It used to take months — even years — to 
cross the ocean. Now jets carry us halfway around 
the world in a few hours, and satellites provide in- 
stant phone links with friends around the globe. 
Soon we'll be tuning into TV programs broadcast 
from other continents. We'll be living and working in 
space with people from all of Earth's nations. AS we 
become more closely linked to one another, we are 
awakening to a new consciousness and concern. 
It's hard to ignore war in Afghanistan or hunger in 
East Africa when we can watch it happening on the 
evening news. We may still live in many different 
countries, speak many languages, and keep differ- 
ent customs. But we're beginning to realize that 
we're all members of one family — the human family. 
All of us are citizens, not only of our countries, but 
also of Planet Earth. As planetary citizens, each of us 
must help make sure all the other members of the 
human family have a bright future to look forward to. 


One way to express your 

munity is to register as a planetary citizen. Anyone any- 
where in the world may do so FREE. You will receive an 
identification card, a copy of the newsletter “One Fami- 
ly," and suggestions on what you can do to contribute to 
the solution of world problems. Over 200,000 people 
have already registered with the Planetary Citizens 
organization since it was founded in 1974. To find out 
how to register, write to: 

Planetary Citizens 

777 United Nations Plaza 

New York, NY 10017 


Once you've registered as a planetary citizen, you might 
want to tell others about the organization. Here are some 
things you can do: 


1. Conducta planetary citizen registration campaign at 


Profits from the sale of these books, records, and games 
help support UNICEF — an organization which helps 
children all over the world. For a FREE brochure and 
order form, write: 

U.S. Committee for UNICEF 

331 East 38th St. 

New York, NY 10016 


Would you like to learn more 
about world problems, such as 
hunger, pollution, and over- 
population? Ask your teacher to 
order the film, Take a Trip on 
Spaceship Earth, which was writ- 
ten by 14 Minnesota students. A 
NY | 3-day rental costs $15. Write to: 
1\ UNA of Minnesota Center 
1026 Nicollet Mall 
Minneapolis, MN 55403 


Pyxxus 


@ne 


concern for the world com- your school, through y 
_ Start a Planetary Citizen Club at your school. 
. Planetize your city. (This is a program by which your 


how, write to: 


The Flag of Earth pictures our planet and its moon, — 
together with our star, the sun. You can order flags of - 
various sizes; the smallest (2x3 ft.) costs $16. All are” 
made of durable, fade-resistant nylon. For more informa- 

tion, write to: . : 


our church or synagogue, at 4 
supermarket or library. 


city can become linked to the world community in a 
special way — by declaring itself a “World City,” by 
flying the United Nations flag, and/or by correspond- 
ing with a “sister city” in another part of the world.) If 
you are interested in any of these activities, write to 
Planetary Citizens for “how to” information sheets. 


You might also like to subscribe to Planetary Citizens’ 
journal, Planet Earth, and newsletter, One Family, or 
to order a poster, a bumper sticker, a button, or a 
T-shirt. Profits from the sale of these items support the 
work of Planetary Citizens. Write for a price list and 
order blank. 


U.S. Servas Committee, Inc. 
41 John St., Room 406 
New York, NY 10038 


Flag of Earth Co. International 
Box H 
St. Joseph, IL 61873 
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SPACE STATIONS 


CONSTRUCTION BASES IN THE SKY 


Le 


Skylab, our first space station, was about the size of a 
Small three-bedroom house — just big enough for three 
&stronauts to live and work in. Future space stations will 

made up of dozens of modules the size of Skylab and 
Will house hundreds of workers. In this illustration, the 
Space shuttle is just pulling away from a space station the 
Size of a small city. The small modules with rounded 


Y 
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windows are the station's living quarters. The solar panels 
at the left of the structure provide electricity. The balloon- 
like modules are factories where workers repair satellites, 
Process Ore mined on the moon, and build parts for huge 
communications platforms and solar collectors. The fins 
at the lower right are radiators which get rid of waste heat 
from the factories. 


Courtesy: NASA 


Courtesy: NASA 


This painting shows how a large space station could be 
constructed a piece at a time with modules brought from 
Earth by the shuttle. Workers in cherrypicker cranes are 
building the station's solar power system. When this is 
completed, they will build factories to make additional 
modules. Eventually dozens of units will branch out in all 
directions like limbs on a tree. 


* J 


In the weightlessness of a space station, a doctor can 
examine a patient from any angle! The Skylab crew 
members gave one another frequent medical exam- 
inations. Although everyone felt a bit queasy at first 
from the zero-g, no one ever got sick. In fact, after they 
got used to floating around, the crew reported that they 
got even hungrier than usual. 


This is a plan for the inside of one of the modules. In 
space, there is no gravity (zero-g), so everything is spe- 
cially designed for weightless living. The shower has a 
suction drain to keep drops of water from floating around 
the room. Beds are sleeping bags attached to the wall. In 
zero-g, people can sleep comfortably standing up — or 
hanging upside down! 


When one Skylab astronaut gave another a haircut, h 

had to vacuum up the bits of hair right away. In Zero-g, 
everything that isn't fastened down floats away. Books 
and papers have to be secured with straps. Towels are 


pushed through rubber rings. Knives and forks are held ; 


to the table with magnets. Coffee is served in a closed 
container and sipped through a straw. fy 


How to Find Out More About Space Stations 


See Inside a Space Station by Robin Kerrod (1979, 32 pages) tells about Skylab 
and Salyut, the first U.S. and Russian space stations, and describes the larger 
structures that may be built in the future. Over 30 colorful pictures show what life 
inaspace station is like. Look for this book at your library or bookstore, or order it 


($9.02, postpaid) from: 


Warwick Press 
730 Fifth Ave. 
New York, NY 10019 
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All through history, people have moved from one place to 
another in search of new lands and opportunities. Now 
that most of the Earth has been explored and settled, 
humankind is looking toward outer space as the next 
frontier. In the future, some people will be temporary 
Space-dwellers, working at space stations for a year or 
two and then returning to Earth. But others will make their 
homes on the high frontier. 


Some of these 21st-century pioneers may build towns 


and cities in huge rings, spheres, or cylinders floating in 
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space. These structures will be sealed and filled with 
air. They will rotate slowly to provide gravity equal to 
that of the Earth. The small space colonies will house 
10,000 people; the largest will be big enough for 
several million. 


The picture above shows a colony designed in the shape 
of a wheel. The large mirror floating above it reflects 
sunlight into the circle of smaller mirrors below and then 
into the colony itself. Another similar colony floats a short 
distance away. 


Courtesy: NASA 
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Here is what a wheel-shaped colony will look like when it’s 
under construction. Workers safe inside the cabs of cher- 
rypicker cranes are building the spokes of the wheel and 
attaching the huge ring sections a piece at a time. The 
hub, which is already finished, houses a communications 
center and a docking area for spacecraft. The smaller 
sphere below the hub is a factory where building mate- 
rials are manufactured from ore mined on the moon. 
When the space colony is completed, its outer ring will be 
four miles in circumference. 


This mode! shows what a wheel-shaped colony would 
look like if it were cut through so that you could see inside. 
Businesses, schools, shops, and movie theaters are lo- 
cated in the middle level to leave more land free for 
homes, gardens, parks, and farms on the upper level. A 
subway on the lower level runs in a circle around the 
whole colony. The trains will be so fast and convenient 
that no one will owna car. Instead, people will take public 
transportation to work and walk or bicycle around their 
own neighborhoods. 


This colony is almost ready for people to start moving in. 
Inside, workers are finishing up a park with a large lake. 
Trees have been planted, and houses have been built. 
Outside, workers are fitting louvered windows in place. 


Since the sun never sets in space, the colony’s “night” will 


come when these windows are closed. By varying the 
amount of light shining into the colony, the settlers can 
have any kind of climate they choose. Some colonies will 
have changing seasons. Others will have warm weather 
all year-round. 


At “sunset” lights wink on and commuters make their way 
home. Even people who live high in the hills won't miss 
having cars. Walking uphill won't be as tiring as it is on 
Earth — in fact, the higher people climb, the lighter they'll 
get! Gravity on Earth is the same everywhere, but it will 
vary greatly in a space colony. In the valley of the outer 
ring, gravity will be the same as it is on Earth. In the hills, 
which are closer to the center of the wheel, gravity will be 
weaker. And at the hub of the wheel there won't be any 
gravity at all! 
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living areas 


This kind of colony has been nicknamed the “Sunflower” 
because of the petal-like mirrors which reflect sunlight into 
the living areas inside. All the energy used in space 
colonies will come from the sun. 


Can humans spend their entire 
lives in space? What will our first 
space colony be like? Find the 
answers to these and many other 
questions in The Star Wars Ques- 
tion and Answer Book about 
Space by Dinah L. Moche (1979, 
64 pages). Look for this book at 
your library or bookstore, or order 
it ($6.95, postpaid) from: 

Random House 

400 Hahn Rd. 
Westminster, MD 21157 


MORE SPACE COLONIES 


Space colonies will come in all shapes and sizes. 
The illustration at left shows one possible design. 
Factories are located at either end of this colony's 
center axis. Crops are grown in the coiled sections. 
People live inside the sphere in the middle. As 
shown in the picture below, houses, parks, and 
shops line the curved inner surface of the sphere. 
Immigrants from Earth will find that this type of col- 
ony takes some getting used to. When they look up, 
they'll see houses and gardens filling the "sky" and 
trees growing straight down! 
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near the center, someone is pedaling a bicycle airplane. 
The zero-g tunnel at the top of the picture leads to the 
farms and factories. 


Colonies in Space by T. A. Hep- 
penheimer (1977, 244 pages) 
contains over 100 pictures, many 
of them in color. This book is in- 
tended for adults, but you may find 
it interesting. Get it from your library 


or bookstore, or order it ($16.70, 
postpaid) from: 

Stackpole Books 

PO Box 1831 

Harrisburg, PA 17105 


Courtesy: NASA 


These two cylinders are bedi 50 miles apart. However, 
the people who live inside them have made their climates 
as different as Minnesota and Hawaii. Colonists travel 
from one to the other on “space buses” propelled by the 
spin of the cylinders, 


Colonies in Orbit by David C. 
Knight (1977, 96 pages) de- 
scribes various kinds of space col- 
onies and tells what it would be like 
to live in one. Look for this book at 
your library or bookstore, or order 
it ($8.63, postpaid) from: 

William Morrow & Co. 

Wilmor Warehouse 

Attn: Ordering Dept. 

6 Henderson Dr. 

West Caldwell, NJ 07006 
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Large colonies may be built in the shape of huge 

cylinders. In the colony pictured on the left, two 

cylinders are linked together with long cables. The 
cylinders rotate in opposite directions to help them 
stay steady in orbit. Each of the cylinders is 20 miles 
long and four miles across. The picture below shows 
what one of them looks like inside. It is large enough 
tohave lakes, valleys, and high mountains. Because 
ithas water, ithas clouds (and rain) just like on Earth. 
(Clouds form when water vapor condenses in the air 
half a mile or more above the ground.) 


Sones fee will be space cba half the SiZe Ome 
Switzerland — big enough for several million people. B Se 
2050, there may be more people living on these “island. 
in space” than on Earth! 


\f you're interested in space colonies 

you might want to join the L-5 Society ™ 

a large group of people committed 

working toward the exploration, de 

velopment, and settlement of sp 

A student membership in the L-5 Si 

ety costs $15. Members receive t 

monthly L-5 News and can join | 

chapters. For more information, write: 
L-5 Society 

1620 N. Park 

Tucson, AZ 85719 
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A LETTER FROM SPACE 


> BERNAL ALPHA, UNITED SPACE COLONIES 


Dear Brian and Nancy, 


We understand that you want to hear from someone who's living and working in space 
before you decide whether to take the big step yourselves. Maybe this letter will help. 


Now that you've reached the “finals” in the selection process, you'll probably be going for the 
six-month training soon. Once you pass the tests, the next step will be your three-week stay in 
orbit. The flight itself is quite routine; the inside of the shuttle is much like that of one of the 
smaller commercial jets, and you'll be traveling with about 150 other people. The trip into 
orbit will take only about 20 minutes, and then you'll experience something really new: 
zero gravity! You may feel queasy at first — as if you were on a ship at sea. The three-week 
trial period is meant to sort out cases of severe space sickness and to find out whether you can 
adapt to commuting each day between normal gravity and zero, That's important because 
our homes are in gravity oblained by rotation, and many of us work in the space factories 
and other areas where there's no gravity at all. 


After the three weeks in orbit, you'll be ready to transfer to one of the “liners” on its next trip 
in, It takes about a week for the outbound passage. Many of the passengers will be from 
other countries, so you'll have a chance to practice what you learned in the foreign language 
crash courses you took during training. 


To give you some idea of what our home is like: Our community, called Bernal Alpha, ts a 
sphere about one-third of a mile in diameter. A mile-long pathway circles the sphere at the 
“equator,” Bicycle paths follow this ring pathway and a little river runs nearby. The land 
area is mainly in the form of low-rise, terraced apartments, shopping walkways, and small 
parks. Alpha has a Hawatian climate, so we lead an indoor-outdoor life all year. Our 
apartment is about the same size as our old house on Earth, and it has a garden. 


jo vogEdepy 


For a town of 10,000 people, we're in good shape for entertainment with four small movie 
$ theaters, quite a few good small restaurants, and many amateur theatrical and musical 
groups. It takes only a few minutes to travel over to the neighboring communities, so we visit 
them often. There are ballet productions on the big stage out in the low-gravity recreational 
complex that serves all the residents of our region of space. Ballet in 1/10 gravity is 
beautiful to watch. You've seen it on TV, but the reality is even better! Of course, right here 
in Alpha we have our own low-gravity swimming pools and clubrooms for human- powered 
flight. 
It'sa comfortable life here. Some of us do get “island fever” to some degree, dete because 
we're really first-generation immigrants, It never seems to bother the kids who were born 
here. Free telephone and videophone time to Earth helps relieve some of the home-sickness 
people feel at first. The two of us took a six-month leave on Earth after our first three years 
here. By the time our vacation was nearly over, we were very ready to come back home — we 
missed our own place and the friends we'd been working with. And space habitats are 
exciting places; if you're away for six months, you've missed a lol. 
Now we're beginning to ask ourselves: will we want to retire to Earth or not? It won't be an 
easy decision. In fact, we're thinking of homesteading one of the smaller asteroids. 
Especially if our daughter and son-in-law decide to come along, with their children, I think 
we're more likely to move farther out than to go back. 


If you do decide to come out, let us know what flight you'll be on and we'll meet you. We'll 
also be glad to help you get settled. 


Best wishes for good luck on your tests, 
Edward and Jenny 
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FUTURE FOOD | 


Do youlike to try new foods? In the future, there may be many interesting 
new items on the menu. One of them will probably be kelp — a giant 
seaweed that's high in protein. Someday undersea kelp farms may be 
as important as grain farms. To find out about some of the other tasty 
dishes that might soon be in store for us, let's drop in on a future party. 


It's New Year's Day in the year 2001 — the beginning of the 21st Century. 
Claire and Sara are preparing a gala brunch. On tables in the living room 
are bowls of buffalo gourd seeds and cottonseed “nuts” for guests to 
munch on. In the refrigerator, tofu pudding is chilling. Squid stew is 
bubbling on the stove, and a steamer pot holds several giant lobsters, 
fresh from a fish farm on the southern California coast. Claire is tossing a 
salad made with water-grown lettuce and tomatoes from the girls’ own 
indoor greenhouse. Sara is fixing scrambled egg substitute — special 
for guests who long for the foods mom used to make. But she's adding a 
modern touch — sautéed winged bean flowers. Meanwhile, Claire 
nibbles a few fried meal worms (her favorite snack) and rolls up the last of 
the Bee Won Ton. Just as she finishes, the doorbell rings. Happy New 
Year, everyone! Bon appetit! 


Oceans — Painting by Wilson McLean © 1981 Champion International Corporation. To get a FREE 16-page 
booklet about the critical issues we face in the future, write to: Champion International Corporation, Dept. 
RHX-206S, PO Box 10230, Stamford, CT 06921. 
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Every minute of every hour of every day, 21 children 
around the world die of hunger. Most of these chil- 
dren live in poor countries where the population is 
growing faster than the food supply. Every day there 
are more mouths to feed and more hungry people. 


Hunger is not a new problem. There have always 
been hungry people in the world—and up until now 
everyone has assumed there always would be. But 
today it looks as if the problem of hunger can be 
solved. Until recently, China was known as the “land 
of famine." In just 20 years, this country has doubled 
its grain production and slowed population growth. 
Now, for the first time in history, all China’s millions of 
people have enough to eat. Since 1945, a total of 32 
countries with 40% of the world’s population have 
solved their food problems. Hopefully, hunger may 
soon be ended everywhere on Earth. 
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Courtesy: U.S. Department of Ag 


The world already produces enough food to supply every 
human being on the planet with a proper diet. But some of 
us have too much and others have too little. In the United 
States and other rich countries, a lot of food is wasted. 
One way we waste food is by fattening cattle on corn and 
soybeans. If we let the cattle eat grass, which people 
don't eat, we would save enough grain each year to feed 
all the people in both India and China. 


There are over 80, 000 edible plants in the world, but we 
now use only about 3,000 (or about 4%) of them for food. 
Today, in fact, more than half of all human food energy 
comes from only three grains: wheat, rice, and corn. One 
way to increase future food supplies is to explore new 
sources—like the buffalo gourd which this farmer is dig- 
ging up. The root of this plant, which is edible, can weigh 
as much as 60 pounds. 


Our Hungry Earth by Laurence Pringle (1976, 120 
pages) explains the complex issues involved in solving 
the world hunger problem. Get this book from your 
library or bookstore, or order t (86. o postpaid) from: 


Macmillan Publishing Co. 
Front & Brown Sts. 
Riverside, NJ 08370 


In the Hunger on Spaceship Earth simulation game, 
lunch is served to “citizens” of First, Second, and Third 
World nations — in the proportions they would get if the 
food on the table made up the total world supply. This is 
a good game for your school class, scout troop, or other 
large group — you need about 25 people to make it 
effective. To order the game, send $2.00 to: 


American Friends Service Committee 
15 Rutherford Place 
New York, NY 10003 


simulation 


How io Find Out More About the Problem of World Hunger 


Diet for a Small Planet by Frances Moore Lappe (1975, 
410 pages) tells what foods to put together to make 
delicious protein- -rich meals without heavy use of meats. 
Try these recipes and reduce the waste which prevents 
others on the planet from getting enough to eat. Look for 
this book at your library or bookstore, or order it ($4.50, 
postpaid) from: 

Random House 

400 Hahn Rd. 

Westminster, MD 21157 


Over 2,000,000 people have made a personal commit- 
ment to end world hunger by enrolling in The Hunger 
Project. For information, write to: 


The Hunger Project 
PO Box 789 
San Francisco, CA 94101 
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HERE COME THE BEANS! 


Courtesy. Cy DeCosse 


Ail the foods in this picture are made of soybeans. In 
China, Japan, and Southeast Asia, soy products have 
been the mainstay of people's diets for 2,000 years. Now 
Arnericans are discovering popular Oriental soyfoods like 


_ tofu (a mild-flavored product with a soft cheeselike tex- 
- ture), miso (a high-protein seasoning), and tempeh (a 
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food with a meatlike texture, which, when fried, tastes 
somewhat like chicken). 


Get ready for the Bean Revolution! Scientists are 
studying more than 200 members of the bean family 
— familiar ones like soybeans, lima beans, chick 
peas, and peanuts — and exotic ones like winged 
beans and yam beans. These plants aren't new — in 
fact, some, like the lima bean, have been cultivated 
for nearly 8,000 years. But they may offer new hope 
in the battle against world hunger. Beans will grow in 
soil that is too poor to raise corn, wheat, or rice, and 
they don't need expensive chemical fertilizers. (All 
the members of the bean family make their own 
fertilizer with the help of special “nitrogen-fixing” 
bacteria which live on their roots.) Of all plants, 
beans are highest in protein — many kinds contain 
two to three times more protein as rice or wheat. A 
given area of land planted in soybeans can produce 
20 times more protein than it could if it were used to 
raise beef cattle. A pound of soybeans contains 
almost twice as much protein as a pound of steak. In 
the future, beans (or at least their protein) will turn up 
in nearly everything we eat: in cookies, crackers, 
doughnuts, cereals, hot dogs, baby food — even 
marshmallows. 


Courtesy: S.K. Karikari, University of Ghana, Agriculture Research Station, P.O. Box 43, 


Kade, Ghana 
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In tropical areas, the winged bean may become an impor- 
tant new food. Nearly the entire plant can be eaten. The 
leaves taste like spinach. The pods contain as much 
protein and oil as soybeans. The root is starchy like a 
potato but is also rich in protein. 


Join the team of bean-growers! 
You can find out how to order 
almost any shape and size of 
bean by writing for a FREE 
catalog from: 

The Vermont Bean Seed Co. 

Garden Lane 

Bomoseen, VT 05732 


THE BOOK OF 


What's so great about soybeans? The Soyfood Cen- 
ter gives useful and yummy answers in these pam- 
phlets: “What Is Tofu?” “What ls Miso?” and “What Is 


Tempeh?” Each pamphlet has delicious recipes. You 
can order them at the address listed below for 30¢ 
each, postpaid. 


Maybe you want a main course in tofu. Did you know 
that throughout Asia, cooking tofu is as much an art 
as baking bread is in the West? The Book of Tofu by 
William Shurtleff and Akiko Aoyagi (1979, 433 pages) 
tells you how to buy and make tofu. It also lists over 
250 American-style and Oriental recipes. Look forit at 
your natural food store, bookstore, or library, or order’ 
it ($3.80, postpaid) from: 

The Soyfoods Center 

PO Box 234 

Lafayette, CA 94549 


These leucaena (loo-SEE-nuh) trees are also members of 
the bean family. Maybe they're related to Jack's beanstalk 
— they grow up to 50 feet in a single year. In the future, 
these "supertrees” may be widely used in the tropics to 
prevent erosion, provide firewood, and make paper. 


How to Grow Bean Sprouts 


lf you like Chinese food, you've probably already 
tasted bean sprouts. Almost any kind of bean, pea, or 
other seed can be eaten just as it's sprouting, or 
beginning to grow. But bean sprouts are especially 
crunchy and delicious. They add crispness and fla- 
vor to salads and sandwiches, and you can grow 
them right in your own kitchen. Here's what you'll 
need: 

“Ya cup any kind of dried beans (mung beans are the kind 
used in Chinese cooking; soybeans are a little harder to 
sprout than other kinds) 

*a bowl 

‘a colander or sieve 

-a towel 


. Pick over the beans. Use only whole ones. Throw 
away any that are broken. 


. Wash the beans and soak them overnight in a 
bowl of water. 


. Next morning, drain the beans in the colander or 
sieve and spread them around in a single layer. 
Cover the colander or sieve with a towel. (To 
sprout properly, the beans have to be in a dark, 
moist place.) 


. Rinse the sprouts with lukewarm water two or 
three times a day. Drain well. 


. Inabout three days, the sprouts will be two or three 
inches long. Then they are ready to eat. Store 
them in the refrigerator in a closed container. — 
They'll stay fresh for about a week. ; 
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Factories are producing all kinds of things these 
days — robots, high-speed computers — and now 
lettuce! At an experimental factory owned by Gener- 
al Mills (photo above), crisp green lettuce is being 
grown without a single ray of light from the sun and 
without ever touching the soil. Here’s how it works: 
seeds are started at one end of a long production 
line. Then the seedlings begin to move slowly on 
conveyor belts. The tiny plants are exposed to just 
the right amount of light from fluorescent lamps. 
They're fed through the roots with a mixture of plant 
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food and water which is carefully monitored by a 
computer. The plants grow fast. By the time they 
reach the other end of the building, 30 days later, 
they're big enough to harvest. A food factory can 
grow a lot of lettuce — 10 times as much as an 
ordinary greenhouse and 100 times as much as an 
unprotected field of the same size. Today, high fuel 
prices make it expensive to ship fresh produce long 
distances. Food factories may soon be springing up 
near big cities and in mountain and desert areas 
where food has never been grown before. 


Courtesy: Environmental Research Laboratory, University of Arizona 


At this experimental food factory at the University of Arizo- 
na, lettuce plants are growing in the air! The roots are kept 
moist, and every once in a while they're sprayed with a 
mixture of plant food and water. It's easy to pick potatoes, 
Carrots, and other air-grown root vegetables. You can 
pick them as easily as you would pluck fruit from a tree. 


Growing Plants Without Soil 


Plants need food, water, light, and air, and they need to 
be supported in some way. You don't have to use soil in 
order to give plants the things they need. Almost any 
plant can be grown in water or in gravel, sand, vermicu- 


Grow a Sweet Potato Vine 


One plant that's easy to grow in water is a sweet potato 
vine. Find a glass jar. Fill it with water up to about an inch 
from the top. Place a sweet potato in the jar with the 
narrow end down. Position it so that about a third of the 
potato is covered with water. Stick toothpicks into the 
potato to support it. 


from: 
Lippincott Junior Books 
Keystone Industrial Park 
Scranton, PA 18512 


How to Find Out More About Growing Plants Without Soil 


Would you like to try growing tomato plants in water? You'll find out how in 
Gardening Without Soil by Jan Johnsen (1979, 83 pages). This handy 
step-by-step guide also tells how to set up many different kinds of no-soil 
gardens and how to make your own plant food and soilless growing 
mixtures. Look forit at your library or bookstore, or order it ($9.45, postpaid) 


together. At the University of Arizona, cantaloupes dangle 
above a pond where lettuce is growing. While the melons 
ripen, several crops of lettuce are harvested. Then the 
growing boards under the lettuce are removed. The ripe 
melons fall into the pond and float off to a packing house. 


lite, or other soilless mixtures. The soilless growing sys- 
tems used in food factories are quite elaborate. But you 
can grow many plants without soil at home using simple 
methods. 
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Place the jar where it will get light but not direct sunlight. 
Check the water level in the jar every few days and add 
water as needed. Roots will begin to grow first. Then 
leaves will start sprouting. 
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- Today, in the U.S. an 


id many other countries, people are 
eating less meat and more fish. Some kinds of fish, such 


_ assalmon and shrimp, have become so popular that they 


are becoming scarce in the wild. So scientists are trying to 
find ways to raise them on farms. 


In Nebraska and Mississippi, farmers are growing a 
new kind of crop these days. Instead of corn or 
soybeans, they're raising catfish. Today, nearly all 
the catfish and trout on our dinnertables come from 
farms like the one in the above picture. There, fish 
are “planted” in ponds, fed on schedule, and “har- 
vested” when they reach market size. In the future, 
many more kinds of fish will come from farms. In your 
supermarket, you'll find shrimp grown in shallow 
bays and salmon raised in pens. “Maine” lobsters 
may come from California. Scientists have found 
that lobsters reach market size in just three years in 
warm Pacific waters, whereas in the cold North 
Atlantic it takes seven or eight years for them to grow 
this big. Warm water makes many kinds of fish grow 
faster. In some places shrimp and lobster are being 
raised in ponds heated with waste water from power 
plants. Someday power companies may operate 
fish farms — and solar-heated fish ponds may be- 
come nearly as common as vegetable gardens in 
people's backyards. 
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y: Minnesota Sea Grant Extension Program 


Courte: 


Squid are tasty, high in protein, and easy to catch. They — Farmers try to provide their fish with exactly the right kind 
have long been a favorite food in China and Japan, but —_ of food and water and the right amount of light and space. 
they are unfamiliar to most Americans. Inthe future, these  Atthe University of Wisconsin, scientists have found that a 
and many other new kinds of seafood may appear on our farm-raised perch (bottom) grows four or five times faster 
dinnertables than a wild one (top). 


Stocking the Ponds: New Tricks in the Fishing Trade 


Fish breeding has long been a major problem for fish fish sperm so that it can be kept almost indefinitely. 
farms and hatcheries. A fish egg must be fertilized With frozen sperm, fish breeding will become less 
within 90 seconds, or it will die. So, when a female is difficult. It may even be possible for scientists to cross- 


ready to lay her eggs, the male must be there at just the breed different kinds of fish to create new varieties: fish 
right moment. But this split-second timing may not that grow faster, resist disease better, or are better 
always be necessary. Researchers at the University of | adapted to a particular locality. The pictures below 
Minnesota have recently discovered a way to freeze show how fish sperm is collected and frozen. 


1. Scientists squeeze 2. The sperm is mixed 3. The sperm is sealedin 4. The straws are stored 

sperm from a male fish. with a chemical which __ plastic straws and frozen _ in nitrogen cooled to the 
protects it during the on a block of diy ice. point where the gas be- 
freezing process. comes a liquid (-320°F). 


How to Find Out More About Fish Farming 


Would youlike toknowmoreabout Are you a little squeamish about 
fish farming? The Sea Farmers by eating squid? Order this FREE 
John F, Waters (1970, 128 pages) poster and recipe book from: 
contains lots of information and Dept. of Commerce 
ae pictures. Look for it at your library NOAA, NMFS Services Division 
or bookstore, or order it ($8.81, Utilization & Development 

= postpaid) from: PO Box 1109 

Hastings House Gloucester, MA 01930-5309 
10 E. 40th St. 

New York, NY 10016 


FUTURE FOOD 


iV 
i 


In the future, large farms will probably be run almost 
entirely by machines. In barns, electronic sensors 
will control the light, ventilation, temperature, and 
humidity. Conveyors will automatically distribute 
food and water to the animals. In the fields, crops will 
also be monitored by computers. Grain will be 
planted and harvested by robot tractors and com- 
bines, which will rumble across the fields following 
buried wires or patterns stored in the computer 
memories. 


M. Evans & Co. 
216 E. 49th St. 
New York, NY 10017 


How to Find Out More About Maxi-Farming 


What would it be like to live on a highly mechanized maxi-farm of the future? In Feeding the World of 
the Future by Hal Hellman (1972, 224 pages), you'll learn how large farms might operate. You'll 
also find out how new technologies like genetic engineering may help farmers grow more food. 
Look for this book at your library or bookstore, or order it ($7.95, postpaid) from: 


"MAXI-FARMS & 


But not all farms will be large and highly mecha- 
nized. In the future, there will be less farmland and 
more mouths to feed. So people will use every scrap 
of land for growing food. They'll raise fruits and 
vegetables in vacant lots, in backyard and commu- 
nity gardens, and even on rooftops of city buildings. 
Mini-farms are often more efficient than large-scale 
operations. A gardener with a small plot of land can 
take better care of the soil and plant crops closer 
together than a farmer with a hundred acres can. 
Mini-farming also saves fuel. Much of the work is 
done by hand, instead of with machines, and food is 
grown close to where people live. 


Cover design from How to Grow Mora Vegetables by John Jeavons © 1974, 1979, published by Ten Speed Press, PO Box 7123, 


Berkeley, CA 94707. Used with permission. 
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our own backyards. 


but a lot of it will probably be grown in 


Mini-Farming Is for Everyone 


You don't have to live in a house with a yard in order to 
have a mini-farm. You can grow vegetables on your 
terrace, porch, balcony, or rooftop. All you need are 
some containers, soil, seeds, and a place outdoors 
which gets plenty of sunshine. Plants will grow in almost 
any kind of container: a flower pot, coffee can, bushel 
basket, wooden box, wastebasket, or garbage can. 


Poke some holes in the bottom of the container. Add a 
layer of gravel or stones so that excess water can drain 
out. Fill the container with rich garden soil or with potting 
soil from a garden store or florist shop. Place the contain- 
erin a sunny location: most vegetables need 6 to 8 hours 


Farrar, Straus and Giroux, Attn: Order Department 
19 Union Square West 
New York, NY 10003 


How to Find Out More About Mini-Farming 


Want to grow a carrot carpet? A pot o’ peppers? An herb garden? Learn about these 
mini-farming ideas and others in Vegetables in Patches and Pots by Lorelie Miller Mintz (1976, 
116 pages). Look for this book at your library or bookstore, or order it ($8.20, postpaid) from: 


of sun a day. Look for seeds in a store or a mail order 
catalog. If you have a large container, you can plant 
several different kinds. The seed packages will tell when 
to plant each vegetable, how far apart to space the 
seeds, and how long it will take until the crop is ready to 
eat. 
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FUTURE FARM: 


PRESERVING ALL THE 
EARTH'S RESOURCES 


Welcome to a future farm! It's quiet here. Instead of 
machinery rumbling across the fields, you can hear 
people laughing and the wind blowing through the 
trees. On this farm, everything is recycled. Nothing 
is wasted. The soil is fertilized with things that grew 

out of it. The greenhouses, the house, and the barn 
are heated with energy from the sun and wind. 
Harmful insects are killed by their natural enemies. 
The farmers try to give back to the Earth as much as 
they take. They care for the land and for all living 
things. 


Would it be possible for every farm to be like this? At 
the New Alchemy Institute in Massachusetts, scien- 
tists are trying to find out. Their experimental farm is 
shown in the drawing at the right. 


At the New Alchemy Institute, fish are an important read 


_ crop. Fish are raised both in ponds and in fiberglass tanks 


like this one. The water in the tanks absorbs a lot of the 
sun's heat. The outdoor fish tanks stay warm even in the 


Ee wintertime. Inside a greenhouse, one 650-gallon tank 


produces as much heat as 30 gallons of oil during the 
‘saad season. 
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This dome covers a fish pond which is as big as a swim- 
ming pool. The windmill pumps water through a filtering 
system to keep the pond clean. The New Alchemists built 
their windmill with lightweight blades so that it could oper- 
ate at moderate wind speeds. Now they are trying to 
invent a wind machine that can power refrigerators and 
heaters. 
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Courtesy. Hilde Maingay, New Alchemy Institute 


The New Alchemy Ark is a solar greenhouse. In it, toma- 
toes and strawberries and even tropical fruits like 
papayas and figs can be grown all year-round. During the 
day, sunlight streams through fiberglass panels on the 
south wall and warms the rock terraces and fish tanks 
inside. At night, this heat is slowly released, keeping the 
greenhouse warm. 
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How to Find Out More About 
Organic Living 


The New Alchemists are trying to make the Earth a 
better place to live. Would you like to help? The 
Organic Living Book by Bernice Kohn (1972, 92 
pages) tells you how. Look for it at your library or 
bookstore, or order it ($8.95, postpaid) from: 

Viking/Penguin, Inc. 

299 Murray Hill Pkwy. 

East Rutherford, 

NJ 07073 


If you would like to find out more 
about the New Alchemy Institute, 
write for their FREE brochure. You 
can also order a large (29"X21”) 
black and white drawing of the New 
Alchemy farm to color. It's an en- 
largement of the picture at left, and it 
costs $2.00. Write to: 


The New Alchemy Institute 
237 Hatchville Rd. 
East Falmouth, MA 02536 


In the compost heap, weeds, dry leaves, carrot tops, 
leftover salad, banana peels, manure, and other wastes 
are turned into garden fertilizer. First the whole pile is 
sprayed with water and covered with a layer of earth. 
Then, inside it, bacteria go to work to break down the 
organic matter. In about 12 weeks, the waste turns into 


rich, black humus. 
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SUPERCHICKER 
& OTHER 
FUTURE FOOD 


What's your pleasure? Farm-fresh eggs — or scram- 
bled egg substitute? Sliced ham or a soy imitation? 
A lot of new foods have already popped out of 
laboratory test tubes and onto our dinner tables. In 
the future, food scientists will have even more sur- 
prises for us. We'll soon be eating walnut-flavored 
peanuts, “cheese” made from vegetable fat instead 
of milk, yogurt made from soybeans — even artificial 
caviar! When we go on picnics, we'll take along soft 
drinks in recyclable cans that chill themselves in 
seconds when opened. And instead of hot dogs, we 
may be grilling beefalo steaks (from animals that are 
across between cattle and bison) and munching on 
cobless corn. 
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Above Imitation ham and beef are made with soy protein 
which is “spun” into fibers like those in meat. 


Left Meet Superchicken. She's perched on top of the 
eggs she laid last year — all 371 of them! That's 100 more 
eggs than ordinary chickens lay in a year. Scientists 
egged her on by changing the light/dark cycle in her cage 
so that the hen's “days” were shorter than usual. Like 
most hens, Superchicken laid about an egg a day, but 
there were more “days” in her “year,” so she laid more 
eggs. Now scientists hope other chickens can be per- 
suaded to equal her egg-laying record. 


Courtesy: U.S. Department of Agriculture 


Photo by Richard C. Murphy 


Tomorrow's apple trees may be trimmed square. That 
way machines can easily pick the fruit and the trees can 
be sprayed more efficiently. Today, most of the pesticides 
sprayed on orchards drifts down to the ground and pol- 
lutes the environment. Square trees could be completely 
enclosed by a truck as they were sprayed so pesticides 
couldn't escape. 


Seaweed soup? Appetizers made of algae? You may 
learn to love them. In Japan, people cultivate seaweed, a 
form of algae, in every usable bay along the coast and use 
21 different kinds in cooking. Someday Americans may 
also plant and harvest a wide variety of sea vegetables. 


postpaid) from: 


Crowell Junior Books 
Keystone Industrial Park 
Scranton, PA 18512 


How to Find Out More About Future Food 


Find out more about food of the future in The New Food 
Book by Melvin and Gilda Berger (1978, 152 pages). 
Look for it at your library or bookstore, or order it ($8.95, 


may soon be using dehydrated soy sauce, vinegar — 
even butter! 


i 
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Can you imagine a McDonald's without hamburgers? It's 
a possibility. Tomorrow's Big Mac® may be a cottonbur- 
ger (a beef patty fortified with high-protein cottonseed 
meal) or a tempeh or tofu burger (made from soybeans). 


FUTURE FOOD 


WORMS FOR D§ 
hi > 


A \ot of interesting new foods are wiggling, Crawling, and 
flying right under our noses! Most Americans have never 
considered eating spiders, grasshoppers, beetles, or 
(yuk!) worms. But in many other countries, people find 
these critters quite delicious. Fried grasshoppers are 
popular in the Orient and the Middle East. In Zanzibar, 
people dine on white ant pie. Mexicans enjoy toasted 
Caterpillar “pretzels.” And Indians along the Amazon rel- 
‘ish the crunch of beetles in their stew. 

_ Worms and insects are an excellent source of protein. 


Ae Most of them don't have much taste, so they can be used 
____ if any sort of dish. There doesn't seem to be any good 
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reason not to eat them — we're just not used to doing it. In 
the future, our tastes may change. Food preferences are 
mostly a matter of custom. Until about 100 years ago, 
most Americans thought tomatoes were poisonous. Peo- 
ple grew the plants in their gardens for decoration, but no 
one dreamed of eating the fruit. Now we know that toma- 
toes are not only safe to eat, but delicious. Most cooks 
couldn't imagine doing without them. Maybe it will be the 
same with worms and insects: perhaps someday every- 
one will be eating Cricket Crisps and Worm Cookies — 
and loving them! 


How to Make Worm Cookies Step-by-Step 
2. 


Are you an adventurous eater? Make up a batch of Worm 
Cookies and share them with your family and friends. But 
check with your parents first. Although you might think 
worm cookies sound terrific, they might not agree. If your 
parents say it's OK to go ahead, follow the recipe below 
Carefully. Be sure you wash, cook, and rinse the worms as 
directed. Like most other kinds of meat, worms must be 
thoroughly cooked to destroy any bacteria that may be 
present. If you don't often use the stove or sharp knives, 
ask an adult or teenager to help you cook and chop the 
worms — you can find someone who's daring enough if 
you really try. When you're ready to begin: 

1. Collect the main ingredient: the worms. You'll need a 
shovel to dig them up and a bucket to put them in. The 
best place to dig for worms is in your garden or in a 
shady spot under a bush or a pile of dead leaves. 
Don't dig near a road, as the rain may have washed 
gasoline and other chemicals into the soil there. (You 
wouldn't want to eat polluted worms.) Also, don't pick 
out the biggest worms you can find — small or 
medium-sized ones are more tender. Fifteen to twenty 
should be enough for one batch of cookies. 


=e 


Chop the cooked worms into small 
pieces. 


_ 


dough. 


Sources of Protein 

How worms and insects measure up. 
Worms and insects are even higher in 
protein than chicken, fish, and beef. 
Next time a bug falls into your lemon- 
ade or an ant crawls onto your cake, 


0% 
don't shoo it away — take it home and 


cook it! 


Hamburger 


Add the worm pieces to the cookie 


eS Gy ay 


Fill a saucepan with water and bring it to a boil. While 
the water is heating, rinse the worms in cold water and 
drain them in a colander. Watch them closely — they'll 
probably try to crawl through the holes. 

When the water boils, dump the worms into the pan. 
Cook them for about five minutes. They'll turn white 
and remind you a little of spaghetti. 

Drain the worms and dump them out onto a chopping 
board. Cut them in small pieces. Since the worms are 
full of soil (that's what they eat), the board will look 
rather muddy. Never mind — just keep chopping. 


. Put another pan of water on to boil. Rinse the worm 


pieces in the colander under running water. Squeeze 
the pieces with a spoon to get all the soil out. 

When the water dripping out of the colander is no 
longer muddy, dump the worms into the boiling water. 
Cook for about 10 minutes or until tender (if you care to 
taste them). If the cooking water looks muddy, you 
might want to repeat this step. 


. Drain the worms, and prepare your favorite cookie 


recipe. Add the worm bits to the dough. Bake as usual. 


Leer 
Yum! Worm Cookies fresh from the 
oven! 


Roast Smoked Oned Cooked 


Chicken Fried Fish. Caterpillars Grasshoppers Worns 


How to Find Out More About Insect Cookery 


If you thought Worm Cookies were yummy, wait till you try Cricket Crisps, Beetle Bars, and Chocolate Chirpies! 
Entertaining with Insects by Ronald Taylor and Barbara Carter (1976, 160 pages) tells how to make these and 
dozens of other delicious dishes. You'll find out where you can buy live insects. You'll read about collecting insects 


bookstore, or order it ($4.58, postpaid) from: 
Woodbridge Press 
PO Box 6189 
Santa Barbara, CA 93111 


ae 
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or raising your own. And you'll learn how to clean and prepare them for cooking. Look for this book at your library or 
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Interview with a Space Farmer 


Island One, January 16, 2012 


On a recent tour through the Colonies of the United 
Universe, we stopped at Island One and talked with 
a farmer there: 

Q: At lunch today, the waiter told us that all the food 
On the menu was produced here on Island One. Do 
you import any food from Earth? 

A: No, it's too expensive. We raise every bit of food 
for all 10,000 of our citizens right here on this farm. 


_ Q: You must have a very large area under cultiva- 
tion? 


A: Not really. We can grow all the food necessary to 
_ Support one person in an area just 6% ft. long and 
8% ft. wide. The entire farm takes up just 100 acres. 


_Q: How can you raise so much food in such a small 
2 


“A: Well, for one thing, we raise most of our crops 

hydroponically — in water instead of soil. That saves 

>t of space because we can grow plants on tall 

ical frames. Also, our farm produces food con- 

ly — one crop after another, all year-round. 

always summer here, and we don't have any 
days or storms to contend with. 
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awing shows a worker checking one 


pace farm. The inset is a diagram of the farm's hydroponic system, 
d factories here on Earth. 


Q: Do you raise any animals? 

A: Yes, they help us recycle leftovers. We raise our 
cows and goats almost entirely on corn stalks, 
cucumber vines, and other crop wastes. Our chick- 
ens eat table scraps. Rabbits are our main source of 
meat. They take up less space than hogs or cows 
and they need only half as much feed to produce a 
pound of meat. We also raise fish in those ponds 
over there. 


Q: Where do you get the water for the fish ponds? 
A: All the water in the colony is used over and over 
again. Water for drinking and cooking comes from 
the farm's dehumidifiers, which pull moisture out of 
the air. Waste water is purified in a solar furnace and 
then piped back to the farm. 

Q: Have you had any crop failures? : 
A: Not so far. When we started the farm, we in- 
spected the shipments of plants and seeds from 
Earth very carefully to make sure they didn't contain 
any weeds or insects. Now our farm is pretty much 
pest-free. 

Q: Do you miss your farm back on Earth? 

A: Not a bit! I've even learned to like rabbitburgers! 


Courtesy: Environmental Research Laboratory, University of Arizona 


way to grow food in zero-g. Since plants need gravity to 
orient their roots and leaves, scientists raise them in a 
revolving drum. The spinning of the drum produces artifi- 
Cial gravity. This causes the plants to poke their roots 
“down" through the walls of the drum and thrust their 
shoots “up” toward the light in the center. The roots, which 
grow outside the drum, are fed with a special nutrient 
spray. In the future, revolving drums might be used to 
grow fresh vegetables in zero-g space stations. 


What’s for Dinner? 


This drawing shows how food might be grown in the rings 
of a “Sunflower’-type space colony. Grains and vege- 
tables are planted on the upper levels. Animals are raised 
on the levels below. If the colonists need more room to 
grow food, they may build robot-operated farms on some 
of the asteroids — the tiny planets that travel around the 
sun between the paths of Mars and Jupiter. Seeds will be 
planted as the orbiting farms travel through space and 
timed so that the crops will be ready for harvest as the 
asteroids approach the colony. 


Up till now, astronauts have had to make do with special “space food,” but in the future, space colonists may dine on 


food as elegant as any served on Earth. 


Gemini Menu 


Chicken Sandwich Cubes 
Potato Chip Blocks 
Coconut Tidbits 
Powdered Lemonade 


Skylab Menu 
Turkey (in a foil pouch) 
Biscuits (dehydrated) 
Pudding-in-a-Tin 
Orange Drink 


How to Find Out More About Food for Zero-G 


= 


Island One Menu 
Chilled Consommeé of Rabbit 
White Amur Fish Fillet 
New Potatoes 
Green Beans with Almonds 
Garden Salad 
Goat Cheese — Fruit Bow! 


“4 This freeze-dried ice cream is similar to that enjoyed by the astronauts on the Apollo 
missions. It's real ice cream frozen to -40°F, vacuum-dried, and sealed in a mylar foil pouch. 
Look for it at a camping or recreational equipment store or order it ($1.20, postpaid) from: 
American Outdoor Products You can also ask for 
630 Twin View Blvd. a FREE catalog listing 
Redding, CA 96003 other freeze-dried foods. 


FUTURE 
HEALTH CARE 


Throughout our lives, each of us is constantly growing and changing. We 
aren't the same people we were last year — or last week — or even 
yesterday. Some of the changes are ones we notice — a baby learns to 
talk, a child outgrows last year's clothes, an adult returns from vacation 
looking tan and fit. Other changes happen inside, and we may not be 
aware of them. For instance, every single second, in every person's 
body, seven million red blood cells wear out and are replaced by seven 
million new ones — without our even realizing it. 

In the future, we may learn more about the way our minds and bodies 
grow and change. And we may discover how to control these changes 
in ways that have never before been possible. Someday we may be able 


to: 
° use “mind power” to cure many diseases that are difficult to treat 


today. 
° replace almost any damaged or worn-out body part with an artificial 
one — or cause a lost limb or organ to grow back again. 
° take pills to prevent aging. 
These new capabilities will give us awesome powers. Will we use them 
wisely? Only time will tell. 


Genetic Engineering — Painting by Wilson McLean © 1980 Champion International Corporation. 
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A SUPERHEALT 


FUTURE 
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What's it like to be superhealthy? You feel fully alive — 
tight down to your toes and your fingertips. Your whole 
body fairly glows. The world seems truly an inviting place. 
You probably feel this way once in a while, Can you 
imagine what it would be like to have this much energy 
almost all the time? Think of all the things you'd accom- 
a — the experiences you'd have — the friends you'd 
e. 


In the future, superhealth may be a goal which everyone 
will try to reach. Up till now, health has meant simply “not 
being sick.” But there's a big difference between feeling 
JUS So-so and feeling really great. Now people are begin- 
ning to realize that it's possible to become healthier and 
healthier — just as it's possible to become more and more 
Seriously ill. They're also discovering that superhealth isn't 
something the doctor can prescribe. This kind of well- 


being results from a harmony of mind and body. It's 
something people have to achieve for themselves. 


In order to become superhealthy, you have to get in touch 
with all the parts of your self. First, you have to take care of 
your body. When it sends you signals, like a sore throat or 
a headache, you have to listen to these messages and 
respond to them. You also have to learn how to deal with 
your feelings. Anger or sadness that you hide from your- 
self can sap your energy and eventually turn into a 
stomachache, a guilty conscience, or even a serious 
illness, such as cancer. When you become aware of 
thoughts or feelings deep inside yourself, you'll find that 
you have a lot more energy. Use that energy creatively to 
develop your unique talents and you'll be well on your way 
toward superhealth. 
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Superhealth isn't something you achieve overnight. You 
have to work at it little by little, day by day. To find out if 
you're making healthy choices in your life right now, take 
the survey below. Notice that there are six topic head- 
ings. They also appear in the six stars in the picture at the 
bottom of the page. Each of the six headings is followed 
by five statements. Read each statement and circle the 
number which best describes you. After you have 
finished each topic, add up all the circled numbers. 
Then color in the wellness rainbow up to that level. For 
instance, if you totaled 10 in the section on “Enjoying 
Fitness," you would color in the first three boxes beneath 
the star that also says “Enjoying Fitness." Continue this 
way until you have completed all six stars. 


Relating to Others ge § $3 
xs ¢ 

1. | enjoy my family and get along well with 

my parents Seine 
2. | can make and maintain friendships Soar 
3. | try to listen to others without always thinking 

of what | want to say Spee 
4. | would rather talk to someone about how 

| feel than keep it inside Shas 2aen 
5. | am open to people who are different 

than | (age, race, religion, interests...). Sc Ry! 


Add the numbers to get your total 


Eating Well 
1. | eat a balanced diet and enjoy a 

variety of foods 3 
. | try to eat foods with little added sugar 
. | take time to relax and enjoy my meals, 


. | know which foods are good for me and 

try to eat them. Sewer 815 
. My snack foods include a variety of 

foods such as fruit, cheese, milk, 

and peanut butter. See 


wo 
monn 
eat 


a WM 
wo 


Add the numbers to get your total 


Taking Care of Myself 


1. 1 do not smoke cigarettes. Khe 5 | 
2. | wear seat belts when | am riding in a car. SiS eae 
3. | get enough sleep and have lots ofenergy. 3 2 1 
4. | take care of my body. So neve 
5. Making up my own mind about drug and 

alcohol use is important to me, despite 

what others are doing oe 
Add the numbers to get your total 
Enjoying Life 
1. | like to find time to be quiet and relax. bs ae Zae | 
2. | like to express myself in art, music, 

dance, sports, and hobbies. Sita 
3. | can accept all of my feelings such as 

being mad, sad, glad, and frightened. eS Men aie 
4. | am often happy, and | find iteasytolaugh. 3 2 1 
5. When | make mistakes | admit them and 

learn from them. Baye 


Add the numbers to get your total 


Take a Look at Yourself: Are you aiming toward a superhealthy future? 


Enjoying Fitness 
1. | bike, swim, run, or exercise for at least 
an hour several days a week. 


2. Whenever possible, | walk or ride a Dike 
instead of using cars, elevators, 


escalators, etc. Siac eta at 
3. | do some form of stretching several 

times per week. Davee 
4. | participate in sports for reasons other 

than competition. Se aed 
5. It is fun for me to be physically active. 8 Nea ie | 


Add the numbers to get your total ——-———___________ 


Being Part of the World 


1. It is important to me to conserve natural 
resources, and not waste energy. 

2. Working with others is more important 
to me than getting my own way. 

3. | spend part of my free time doing 
things that will help others. 

4. | practice my own spiritual beliefs and 
respect the beliefs of others. 

5. When outside | am aware of the special 
beauty of Nature. 
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nm 
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Add the numbers to get your total 


Your rainbow may be well-developed already — or it 
may be just beginning. It doesn’t matter. Making your 
rainbow grow is the most important thing. Can you think 
of some ways to do this? Write down as many ideas as 
you can. These are your wellness goals. Decide which 
goal you want to start working on right now. Write it 
down. Now think of some ways to reach your goal. List 
these ways. Also, list some people who may be able to 
help you reach your goal. Share your goal with them. 


This survey was developed a! a sumer resident camp committed to helping kids built 
heathy ftestyies. If you would lke to find out more about the camp and its program, write: The 


Frost Valley YMCA, Catskii Mountains, Oliverea, NY 12462 
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Acupuncture has been used in China for more than 5,000 years. Now doctors all over the world are beginning to study 


Pate this method of healing. People who practice acupuncture believe that illnesses occur when energy is blocked and can't 
f flow freely. They release blocked energy by stimulating certain points on the skin with heat or tiny needles. In 


Interview with Dr. Norman Taub, 


acupressure — a similar kind of treatment — massage is used instead of needles. 


President of the International Society for Wholistic Medicine 


| (from an article appearing in the Journal of Modern Medicine, January 25, 2032) 


Q: Dr. Taub, the Society for Wholistic Medicine is cele- 
brating its 50th anniversary this year. You were one of the 
founders of this organization. Can you tell us how the 
Sociely was started? 


__ A: The society was founded back in 1982 by a number of 
_ doctors who were unhappy with the way medicine was 
___ being practiced then. All of us had many patients whom 
_ wedidn't seem able to help. They would come back again 
and again. We would prescribe medicine for them, but it 
Gidn't seem to do any good. We realized that illness was 
becoming a way of life for these patients. They were 
depending on us to make them well with pills and shots. 
But that wasn't working. We felt like failures! 
What did you do? 
first we just talked about it. Then something hap- 
ed that gave us a whole new outlook on the problem. 
doctors from China came to our hospital to demon- 
techniques of acupuncture. As they talked 
way medicine was practiced in China, we be- 
e that they had a completely different way of 
about sickness and health. They thought our 
em was very strange. “How can you special- 
problems or stomach problems or foot prob- 
us. “People are not machines, with 


parts that can be fixed separately. They are whole beings. 
Each part of the body is related to every other part.” The 
Chinese doctors believed that if the energy in a person's 
mind and body were properly balanced, the person could 
fight off any disease. Illness occurred when something 
was out of balance. Then, the doctor's job was to help 
patients develop their own self-healing powers. 

Q: How did they do this? 

A: If you caught cold, Chinese doctors wouldn't just give 
you pills for your runny nose and sore throat. They would 
teach you about proper eating, breathing, and exercise 
so that you could increase your energy to fight the cold. 
They might also give you an acupuncture treatment to 
help rebalance your energy. 


Q: That sounds just like what doctors do today. 


A: It is. Today nearly all doctors practice some form of 
whole person medicine. But back in 1982 this kind of 
health care was new to many people. That's why we 
formed the Society for Wholistic Medicine. We wanted to 
find out more about ancient ways of healing, like acu- 
puncture, which were based on the idea of restoring 
harmony in people's minds and bodies. 


Ancient Ways of Healing: Medicine of the Future? 


Courtesy: Jerry Howard/Positive Images © 1981 


Today, most medicines are produced from chemicals in 
the laboratory. But at one time all drugs came from plants. 
Now people are rediscovering old herbal remedies like 
the ones stored in these bottles. Herbs are found every- 
where. They are so common that they are often labeled 
weeds. But they can be powerful healing agents, and 
most of them do not have the harmful side effects of many 
laboratory-made drugs. In the future, many more doctors 
may prescribe them. 


Courtesy: Jerry Howard/Positive Images © 1981 


When you're sad or hurt, a hug or a squeeze of the hand 
almost always makes you feel better. Touching can be a 
way to send healing energy from one person to another. 
The people in the picture are practicing “laying on of 
hands,” another ancient method of healing. In the future, 
more doctors and nurses may soothe patients this way. 


Experimenting with Healing Energy 
Through the ages, there have been many reports of 
“psychic healers” — people who are able to send heal- 
ing energy to others. In this experiment, you can try 
sending some of this sort of energy to plants. 


You'll need two identical pots, some soil, and a packet of 
fast-growing seeds, such as beans. Label the pots A 
and B. Fill each pot with the same amount of soil. Plant 
the same number of seeds in each pot. Find another 
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This class is learning Feldenkreis exercises. These spe- 
cial exercises do not stress the body. In fact, like the 
ancient yoga positions, they provide relaxation and gentle 
stimulation for both the body and the mind. In the future, 
doctors may often prescribe this sort of “body work” 
instead of tranquilizers or sleeping pills. 


person to tend the plants. Tell this person to treat them 
equally — giving the same amount of water, sun, etc. But 
don't tell the person anything else about the experiment. 


Choose one of the pots (either A or B) to energize. 
Spend some time each day concentrating on the plants 
in this pot. Picture them growing big and strong. Donot | 
send energy to the plants in the other pot. After a few 
weeks, compare the growth of the plants in the two pots. 


Hie” 
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FOOD FOR THOUGHT 


YOU ARE WHAT YOU EAT 
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Milk for strong 7 # 
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Can you imagine a notice ona package of bacon or 
a Can of soda pop warning: “This food may be 
hazardous to your health”? That isn't as farfetched 
as it sounds. Today, in America, five out of ten peo- 
ple die of diseases related to their diets. In most 
Cases, the trouble isn’t caused by too little food, but 
rather too much — mostly too much fat, too much 
sugar, and too much salt. 


Until recently, most people thought they had to eat a 
lot of meat in order to stay healthy. They thought that 
candy bars and soda pop weren't harmful — as long 
as they remembered to take their vitamin pills. But 
today a lot of people are changing their minds — 
and improving their diets. Now many Americans are 
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Freshefrult for quick energy * 
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shopping for whole wheat bread, brown rice, low-fat 
milk and cheese, fresh fruits and vegetables. 
They're snacking on carrot sticks, plain popcorn, 
and unsalted nuts. Instead of using canned or pack- 
aged foods, they're preparing meals from scratch. 


There's more and more evidence that what you eat 
has a lot to do with how you feel, how well you do in 
school, and how much energy you have. In the 
future, when people get sick, doctors will ask them 
about their diets. They'll test samples of their urine, 
saliva, blood, and hair with very accurate instru- 
ments to get an exact analysis of their body chemis- 
try. Then the doctors will tell them what foods they 
should eat to help them get well. 
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How to Find Out More About Healthy Food 


The Center for Science in the Public Interest pub- 
lishes brochures, posters, and other materials on 
food and health. Some of them are pictured below. 
For a complete list, write for a FREE catalog: 


Publications Dept. 


Center for Science in the Public Interest 


1755 S St. NW 
Washington, DC 20009 


The New American Eating Guide poster (18” x 24”, $2.50, post- 
paid) is a handy guide to healthful eating. It tells how often you 
should eat various foods: “Anytime,” “In Moderation,” or "Now 


The Food Scorecard (30 pages, $1.00, postpaid) rates the 
overall nutritional value of foods, The higher the score, the better 
it is for you. A carrot is 48. A piece of chocolate cake is -27. 


The Midget Encyclopedia of Food & Nutrition is a set of 
brochures filled to the brim with facts about food — and fun to 
read, as well. Titles: “A Five-Minute Course in Newtrition,” 
“The Food Biz," “Chemical Cookery,” and 
“What's Left to Eat" (8 pages each, $1.00 for the set of 5). 
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In the Super Sandwich game, players go to breakfast, 


lunch, and dinner as 


they try to be the first to get a 


balanced daily diet. (Ages: 10 and up, Number of play- 
ers: 2-4.) Get it from your toystore, or order it ($17.95, 


postpaid) from: 


Teaching Concepts, Inc. 


PO Box 150 
Jericho, NY 11753 
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Love at First Bite by Jane Coo- 
per (1977, 96 pages) contains 
over 150 no-bake healthy and 
scrumptious recipes and ideas. 
Look for this book at your library 
or bookstore, or order it ($4.50, 
postpaid) from: 

Random House 

400 Hahn Rd. 

Westminster, MD 21157 
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When you're through reading 
this book, you'll be the food ex- 
pert in your house. You'll even 
know how the hot dog got its 
name. Look for Good for Me! by 
Marilyn Burns (1978, 128 
pages) at your library or book- 
store, or order it ($6.95, post- 
paid) from: 

Little, Brown & Co. 

200 West St. 

Waltham, MA 02154 


You Are What You Eat by Sara 
Gilbert (1977, 144 pages) tells 
what we eat, why we eat it, and 
what our food might be like in 
the future. Look for this book at 
your library or bookstore, or 
order it ($8.95, postpaid) from: 


Macmillan Publishing Co. 
Front & Brown Sts. 
Riverside, NJ 08370 
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These children are mov 


IE HEALING BRAIN 


ing the toy cars with their own brain waves! The game is set up so that the cars move only when 


their brains produce a certain kind of wave, called an alpha wave. This type of wave creates a special pattern of 
electricity which is picked up by the electrodes they're wearing on their heads. The tiny current from their brains is 
Strengthened until it is powerful enough to move the racing cars. In the past, people believed that only a few gifted 
individuals were capable of the kind of mind/body control these children are demonstrating. But recent experiments 
have proved that almost anyone can learn these skills quite easily. 


Scientists are finding that our minds can do much 
More than we ever dreamed possible. We used to 
think that certain body functions were beyond our 
conscious control. We didn't believe our minds 
eal couid affect the rate at which our hearts beat, the 
a6 pressure of our blood as it flows through our bodies, 
or the workings of smooth muscles like those in the 
Stomach and the intestines. Now we know that, with 
a little practice, almost anyone can learn to control 
these body functions — and many more. People 
have learned to lower their body temperature, 
change their brain waves — even control the work- 
ings of a single nerve cell! 
__ Inthe future, when we get sick, our minds will play an 
_ important role in the healing process. Doctors esti- 
Mate that 75% of today’s illnesses are related to 


stress. When people are under stress, their bodies 
tense up and “forget” how to relax. When a person is 
“uptight” for a long time, something has to give. 
Pretty soon some sort of disease occurs: a sore 
throat, a stomach ulcer, a migraine headache, a 
heart attack. In the future, we may not have to rely so 
heavily on drugs or surgery to treat these or other 
illnesses. Doctors are finding that when people learn 
how to lower their blood pressure or slow their heart 
rate, their minds also become calmer. When their 
minds are quiet, their bodies often heal themselves. 


Today, many doctors are already teaching their pa- 
tients biofeedback, imaging, and other ways to 
change their response to stress. In the future, we 
may find even more ways to tap the healing powers 
of our minds. 
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Courtesy; Menninger Foundation 
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Biofeedback machines like this one help people “see” 
and “hear” body processes they aren't usually aware of. 
This student is learning how to produce a certain type of 
brain wave. When this wave is present, a tone sounds, 
letting her know that she should “go with” the feeling of 
this special state of mind. After a while, she'll begin to 
recognize this feeling. Then she won't need the machine 
any more. She'll be able to produce this type of brain 
wave whenever she wants 


Our bodies seem to respond to the way we picture 
ourselves in our minds. Doctors are finding that sick peo- 
ple recover faster if they can imagine themselves healthy 
and well. In the future, doctors may often prescribe imag- 
ing exercises, instead of shots or pills. 


‘ x S { : } 
This doctor is demonstrating the way biofeedback 
machines work. Sensors like those on his head and his 
fingers measure his brain waves, muscle tension, or skin 
response. A light or a tone or a meter needle tells him 
when tiny nerve cells, which he cannot see, are causing 
muscCles to tense or when his heart is beating too fast. 
Biofeedback is already being used to treat many kinds of 
illnesses, including high blood pressure, ulcers, tension 
headaches, arthritis, diabetes, and cerebral palsy. 
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When people get sick, they often feel helpless and afraid. 
These feelings may actually make them sicker than they 
already are. Now many patients are being taught to pic- 
ture their white blood cells as knights fighting off disease. 
This sort of exercise calms the mind and helps the body 
make use of its own natural defenses. 


How to Find Out More About Biofeedback 


Would you like to learn more about biofeedback? A Partnership of Mind and Body: Biofeedback by 
Larry Kettelkamp (1976, 96 pages) describes the many kinds of experiments scientists have 
devised. There's even one you can do yourself. Look for this book at your library or bookstore, or 
order it ($8.63, postpaid) from: . 


William Morrow & Co. 
Wilmor Warehouse 

6 Henderson Dr. 

West Caldwell, NU 07006 
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FUTURE HEALTH CARE 


BODY RHYTHMS :tte ciock ising vou 


Sam is a “morning person.” He wakes up early, 
feeling cheerful and full of energy, but he gets more 
and more tired as the day wears on. Sarah is just the 
opposite. She bumbles through the morning half 
asleep and doesn't come fully alive till midafternoon. 


Why are some people at their best in the morning? 
Why do others function better in the afternoon and 
evening? Now scientists are beginning to find out. 
They've discovered that people's body tempera- 
ture, blood pressure, heartbeat, and other body 
functions rise and fall at different points during the 
day ... and month ... and year. And people's moods 
and energy levels change right along with their body 
functions. Every activity in our bodies takes place in 
cycles. Even individual cells have their own 
“clocks.” Because of the ebb and flow of our inner 

___ thythms, each of us is actually a different person at 
_ different points in time. 


_ Our body rhythms affect many aspects of our daily 
__ lives. We feel best and accomplish most when we 
can time our work and play, exercise and rest, so 


that these daily activities are in harmony with our 
inner cycles. Today's school and work schedules 
don't take people’s body rhythms into account. But 
in the future, they might. 


Studies show that the time when many people learn 
best is midafternoon — just when students now 
leave school for the day. Someday a student may go 
to school in the morning, afternoon, or evening, de- 
pending on when he or she is most alert. Future work 
schedules may also become more flexible. Scien- 
tists have found that many serious accidents occur 
just after workers have switched from day shifts to 
night shifts. This kind of change throws body 
rhythms out of kilter and makes people drowsy and 
careless. People can adapt somewhat to almost any 
sort of timetable. But it usually takes several days to 
adjust to a drastic change. Now employers are start- 
ing to arrange job schedules so that workers won't 
have to make important decisions while their bodies 
are adjusting to time changes. 
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Body Cycles 


Scientists are just beginning to study the many body processes which swing through high and low points during the day. 
Here are some of the things they've learned so far: 


© ee 
Body Temperature — Many people , RestiAchiy ae 


: body seems to alternate between 90- 
think their body temperature changes 100 inves of activity and 10-20 
Only when they get sick. This isn't minutes of rest. At night, people 
true. It normally varies by one and a dream during these rest periods. 
half to two degrees daily — from as During the day, speech and reflexes 
low as 97° to more than 99°. such as eye-blinks are slower when 
the body is resting. People tend to 
become drowsy and to daydream at 
that time. 


Pulse Rate — Heartbeat varies by as 
much as 20 or 30 beats per minute. 
Atits low point during the last hours of 
sleep, the heart beats about 60 times 
a minute. The pulse rate slowly 
speeds up as the person wakes. It 
peaks at around 80 beats per minute. 
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Blood Pressure — People's blood 
pressure is usually lower in the morn- 
ing than it is in the afternoon and 
evening. The low and high points 
seem to be connected with the sleep/ 
wake cycle. Scientists think that 
blood pressure tends to rise when 
people stand upright and to fall when 
they lie down to sleep 


rtesy: Talcott Mountain Science Center 
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These girls are using a special ma- 
chine that prints out a graph showing 
changes in their blood pressure and 
pulse rate. 


How to Chart Your Own Body Rhythms 


alg the best time to take a math Vigor — From the following scale, 
test? To try out for the swim team? To choose the number that best de- 
take a nap? Each person's body 9 f ? _ scribes your energy level at the mo- 
rhythms are somewhat different. You é i o & ment: (1) Beat; (2) Very tired; (3) Slug- 
can learn to predict your daily high ¢ £ & 2 Saw é gish; (4) Normal for you; (5) Slightly 


more active than usual; (6) Quite 
active; (7) Peppy. Record the num- 
ber you've chosen. 


Finger Speed — This is a test of eye- 
hand coordination. Hold a stopwatch 
in your left hand. Start the watch and 
then do this exercise with your right 
hand: touch your thumb to your index 
finger, then to your middle finger, ring 
finger, and pinkie, counting each fin- 
ger until you reach 25. Stop the watch 
and record your time. (If you're left- 


and low points by charting the date 
and the time, and then recording the 
following information: 


Temperature — Shake the thermom- 
eter down to 95° F and place it under 
your tongue for at least five minutes. 
Record your temperature. 


for Student Involvement, Inc., Avon, CT 06001 


Pulse —Find a good strong pulse by Adding Speed — On a sheet of pa- 
placing your fingers on your neck on per, make three columns of single 
either side of your “Adam's apple.” digit numbers such as 4,7, etc. Write ; 
Watch the second hand on a clock down the numbers at random, but meee Hebe pesyieess = pare 
and count the number of times your make each column 25 numbers long, "9nt ane ana count wilh Your is ) 
heart beats in one minute. Start the stopwatch and begin Take and record readings at least six 

adding the numbers in the first col- times a day — about once every two 
Mood — From the following scale, umn in pairs. For example, if the first hours, beginning before you get out 
choose the number that best de- five numbers in the column were 8, 2, of bed in the morning. If you keep 
scribes the way you feel at the mo- 1,3, and 6, you would find the sums your chart for a week or two, you 
ment: (1) Depressed — “in the pits;” of 8 and 2,2 and 1, 1. and3,3and6, should be able to see some patterns 
(2) Somewhat depressed; (3) Slightly etc. When you've added all the pairs emerging. The patterns may be 
less cheerful than usual; (4) Normal of numbers in the column, stop the clearer if you graph the information. 
for you; (5) Slightly more cheerfulthan watch and record your time. Next Make a separate graph for each 
usual; (6) Quite cheerful; (7) Great. time you do this exercise, choose a body cycle (temperature, pulse, 
Record the number you've chosen. _ different column of figures. etc.). 


Courtesy: Donald LaSalle, Ph.D Director, Talcott Mountain Science Center 
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Would you like to meet a bionic man or woman? 
You probably already have. The word “bionic” 
describes any artificial body part that's designed 
to work just like the real thing. Today, there are lots 
of people whose worn-out or damaged body parts 
have been replaced by artificial ones. 


Doctors are fitting people with artificial limbs 
that act almost like real arms and legs. They're 
mending broken bones with steel plates and re- 
placing damaged blood vessels with plastic or 
rubber ones. They're even giving some patients 
transfusions of artificial blood. 


Many more spare parts may be available in the 
future. Researchers are working on booster lungs 
and artificial hearts. They're developing devices to 
help blind people see and deaf people hear. One of 
the main problems these scientists face is that spare 
parts made of steel or plastic sometimes cause 
blood clots which can damage the brain or heart. So 
they're trying to find materials which the body can 
more easily accept. 


Scientists are also investigating ways to make lost 
limbs and organs grow back again. When rats are 
given low-level electrical shocks, they sometimes 
start growing new legs to replace missing ones. 
Maybe someday people will be able to do this, too! 


Courtesy: Center for Biomedical Design, The University of Utah 


In the past, artificial arms were heavy and clumsy. They 
were so hard to control that many people gave up 
trying to wear them. Today's artificial arms are light- 
weight and easy to use. The man in the picture is learn- 
ing to operate one that's activated by faint electrical 
signals from muscles in his back and shoulder. 


Four Winds Press 
906 Sylvan Ave. 
Englewood Cliffs, NJ 07632 


How to Find Out More About Artificial Body Parts 
Bionic Parts for People by Gloria Skurzynski (1978, 160 pages) tells about artificial organs and other 
bionic body parts — how they work, who invented them, and what they might be like in the future. 
Look for this book at your library or bookstore, or order it (No. 07490, $10.55, postpaid) from: 


Thanks to a new artificial pacemaker, this woman's 
heart will keep beating steadily for a long time. Up until 
now, heart patients had to have operations every couple 
of years to have their pacemakers replaced. But all this 
woman has to do is recharge her pacemaker once a 
week, as she’s doing in the picture. 


VR oe ume 
Most kidney patients have to go to the hospital every 
few days and sit for several hours while an artificial 
kidney, or dialysis machine, removes wastes from their 
blood. But the new WAK (Wearable Artificial Kidney) 
can be used almost anywhere. The girl in the picture is 
wearing a WAK while hiking along the Colorado River. 
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FUTURE HEALTH CARE 


How would you like to live to be 100 years old? 200? 
300? In the future, human beings may be able to live 
aimost indefinitely — and they'll enjoy those extra 
years because living longer won't mean getting old- 
€r, Scientists now believe that aging is controlled by 
_ Our genes. Within the cells of each person's body is 
“a genetic “clock” which ticks away throughout life. 
_ That clock causes the baby to grow into a child and 
the teenager to become an adult. But it also causes 
_ the aging process — the loss of people's powers of 
mind and body as they grow older. 


ep 


Researchers are trying to find out how the aging 
clock works and how to control it. If they do, people 
may not have to suffer the aches and pains of old 
age. Someday every drugstore may stock anti- 
aging medicine — pills containing hormones and 
enzymes to keep body cells from wearing out. When 
people become physically mature, they'll start tak- 
ing the pills. Then, no matter how long they live, 
they'll never look or fee! any older. A 200-year-old 
woman might look exactly the same age as her 
20-year-old great-great-great-granddaughter! 
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Life 2 Chart some of the longest lifespans ever recorded are listed on the chart below. 


es 


Whale — Human s Lake Future 
87 Yrs. 113% “6 J, Sturgeon Human { se 
o A 
a Tortoise 182 Yrs. OT > Live Oak Tree 

j 70 Yrs. Pee ve We 500 to 1,000 Yrs. 
& VA 
5 100 200 300 400 
3 Seer Years Years Years Years Years 


babies continued to be born, the Earth would soon be 
greatly overcrowded. But by the time scientists discover 
how to prevent aging, large numbers of people may be 
leaving the Earth and moving to colonies in space. There, 
long lifespans might be an advantage. Long-lived space 
pioneers would be able to venture far out into the universe 
on journeys that would take several of today’s lifetimes. 


The oldest living things on Earth today are trees. Live oaks 
Can survive for 500 to 1,000 years. Some of the California 
redwoods are 3,200 years old. The tree that lives longest 
of all is the bristlecone pine. There's one in the White 
Mountains of California that's been growing for 4,800 
years. Someday human beings may also live for hun- 
dreds or even thousands of years. This could cause a 
tremendous population problem. If few people died and 


National Institutes of Health 


When people are vigorously healt: even in old age, 
there will be no need for them to retire. However, hardly 
anyone would want to work at the same job for 100 or 200 
years. Probably most people will have many different 
careers during their long lives. When people live for sever- 
al hundred years, they'll have time to do nearly everything 
they want. 


How to Find Out More About Aging 


Some people are having their bodies frozen when they 
die. They think there's a good chance that, in the future, 
doctors will be able to bring them back to life. At that time, 
anti-aging medicine would be available, so they'd be able 
to live on and on. The attendants in the above photo are 
getting a body ready to be put in cold storage. 


Why do some animals live so much longer than others? Find out some facts and theories 
about aging in Why Does a Turtle Live Longer Than a Dog? by Barbara Ford (1980, 64 
pages). The last chapter tells how humans might discover how to live longer. Look for it at 
your library or bookstore, or order it ($8.75, postpaid) from: 


Morrow Junior Books 


Attn: Ordering Dept. 
Wilmor Warehouse 

6 Henderson Dr. 

West Caldwell, NJ 07006 
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FUTURE 
LEARNING 


Would you like to learn about ancient Egypt — or find out how the 
telephone was invented? Or are you more interested in rocket ships or 
nuclear power? In the future, it will be easy to find out about any subject 
you choose — you'll just ask a computer. By the year 2000, computer 
chips will be so tiny and so powerful that we'll be able to store the 
contents of all the books in the Library of Congress in a volume no larger 
than a single book. And home computers will be so cheap that nearly 
everyone will be able to afford one. Then schools as we know them may 
disappear. Instead of sitting at desks in classrooms, students will prob- 
ably do much of their learning right in their own homes. But they'll also 
learn in other ways. They may visit museums, travel to other cities or 
countries, or work as apprentices to experts in such fields as tofu-making 
or photography. Besides learning about the world around them, stu- 
dents will find out more about themselves and their inner worlds. They 
may take imaging lessons or join dream-sharing groups or practice their 
ESP skills. 


Ages of Man — Painting by Richard Hess © 1980 Champion International Corporation. 
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ak ey a ball at Sesame Place in Langhorne, Pennsylvania. In fact, you can swim through a “sea” of 60,000 
plastic balls. 


Put down those pencils . .. close your books . . . and 
come visit a new kind of school. It doesn’t look like a 
school at all. There aren't any desks, books, pencils, 
or paper. Instead, there are games to play, experi- 
ments to try, things to climb on and down and 
through, drawers that say “open me,” and displays 
marked “please touch”. There aren't any teachers to 
tell you what you're supposed to do — just “explain- 
ers” who walk around answering questions. What 
would you like to do first? You can visit a Mexican 
market or make noodles in a Japanese house .. . 
climb inside a giant molecule model or videotape 
your own TV show. .. try onold clothes in the attic of 
“Grandparent's House” or pretend you're landing 
on the moon in a rocket ship. Sound interesting? 


Places like this are already being built, but they 
aren't called schools. They're called ‘hands-on 
# Caer ¥ museums,” “children’s museums,” or “Science cen- 
At the Exploratorium, in San Francisco, there are no _ ters.’ If you've ever visited one, you probably had so 
__ guided tours, and you don't have to go through the ex- | much fun you didn't even realize how much you 
___hiibits in any special order. You can just wander around —_- were learning. Maybe schools of the future will be 
and try out anything that looks interesting. like this, 
96 


Courtesy: Ontario Science Centre 


Go ahead — shake hands with a skeleton! At the Ontario 
Science Centre, you won't find any signs warning, “Do 
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Not Touch.” 


Courtesy: Ontario Science Centre 


When you visit the Hall of Engineering at the Ontario 
Science Centre, you'll get a real live demonstration of the 
way static electricity works. It looks shocking, but it 
doesn't hurt at all. 
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SSL. 
It's hard to keep your balance when you're walking on a 
bouncy net four stories above the ground. But falling 
down is part of the fun! At Sesame Place, you can stretch 


both your muscles and your mind. 
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How to Find Out More About New 
Ways to Learn 


For a FREE brochure, write to: 


Sesame Place 
100 Sesame Rd. 
Box 579 
Langhorne, 

PA 19047 


The Exploratorium 
3601 Lyon St. 
San Francisco, 
CA 94123 


For aFREE brochure and information 
packet, write to: 

Ontario Science Centre 

Attn. Public Relations Dept. 

770 Don Mills Rd. 

Don Mills, Ontario M38C 1T3 
Canada 


SCHOOLS ON THE MOVE 


Classes will never be boring on an airship traveling to hover over the Great Pyramids in Egypt or follow a 
around the world! Imagine gliding over the Amazon herd of elephants across the African plains. The Univer- 
River in South America or retracing Ulysses’ journeys sity Blimp will turn geography lessons into exciting 
through the Greek Islands. Picture what it would be like _real-life adventures. 
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Courtesy: Criteria Foundation 
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Today most students learn about the Earth from books, 
films, and maps. But some students are finding out about 
our home planet in another way — through the Earth 
Awareness Classroom. This huge globe is so big that 
when you stand near the middle of the Pacific Ocean, 
South Africa stretches away to your left, India is high 
above your head, and North America is out of sight. 


>| !f you want to find out more 
“<1 about the University Blimp or 


| the Earth Awareness Class- | * ' 


Wi room, write to: 
1 Criteria Foundation, Inc. 
474 Concordia Ave. 
St. Paul, MN 55103 
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After you study the globe from the outside, you can actual- 
ly walk inside it. The Earth Awareness Classroom is like a 
giant balloon. It takes about 15 minutes to blow it up with a 
window fan. When it's full of air, you can step inside 
through a zipper in the middle of the Pacific Ocean. Then 
you can see the whole surface of the Earth and all its 
colors stretching around you. 


To get a FREE booklet de- 
scribing this college-level 
program, write to: 
Semester at Sea/U.C.I.S. 
Forbes Quadrangle 
University of Pittsburgh 
Pittsburgh, PA 15260 


Courtesy; Institute for Shipboard Education 


College students can't yet travel on the University Blimp; 
right nowit’s still just an idea. But they can take classes on 
the S.S. Universe, a shipboard school that travels around 


the world. A typical route is shown on the map above. 
Today traveling schools are expensive, but in the future. 
traveling may become part of everyone's education, 
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A ROBOT FOR A TEACHER 


- Frosted glass multi- 


colored light 


. Bulb eyes 

. Bulb ears 

. Status indicator board 
. Speaker 

. Sound sensor 

. Answer indicator 


buttons 


. Answer indicator lights 
9. “Hold” button for 


looking things up 


. Movement indicator 


switch 
On/off switch 
Programming housing 


. Earphone jack 


Volume contro! 
Main switch 


16. “On” lights 
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There's a fourth grade teacher in New York's Public 
School No.106 who's six feet tall, weighs 200 pounds, 
and likes to tell jokes. That may sound Pte 
ordinary to you, but this won't: the teacher is a robot! 


Michael Freeman invented the robot to help his wife, 
Gail, a real-life fourth grade teacher. He named the 
robot Leachim— or Michael spelled backward (sort 
of). 


Leachim is never at a loss for words. His computer 
brain is packed with information from seven text- 
books, a dictionary, and a whole set of encyclope- 
dias. He knows all the names of all the children in 
the class, their brothers and sisters, and their par- 
ents and pets. He can talk with them about their 
hobbies and interests. And he can work with up to 
five students at once, speaking to each of them 
separately through headsets and showing them 
pictures on the Tableau screen to his right. 


A Lesson with Leachim 


Tony is a student in Mrs. Freeman's class. When he's 
ready for a lesson with Leachim, he puts on a pair of 
earphones. Then he dials a special identification 
number. (You can't fool Leachim by dialing someone 
else's number — he recognizes your voice with a 
voice print analyzer.) 


Courtesy: Michael Freeman 


After a moment, Leachim says, “Hello, Tony. How 
are you today? Let's begin our lesson. The last time 
we worked together, you did very well in math. I've 
got another problem for you today. Multiply 12 x 25. 
Let me know when you are done.” 


It takes Tony a few minutes to figure out the answer. 
“You are thinking so hard | can see smoke coming 
out of your ears,” Leachim teases him. 


When Tony is finished, Leachim asks him for his 
answer. Tony punches 300 on the telephone dial on 
Leachim's chest. 


“Pretty good work for a nine-year-old human,” 


This student is working with another Michael Freeman 
invention — a toy robot called 2-XL ("to excel’). Like 
Leachim, he's a chatty fellow. Just feed him a tape cas- 
sette, push a button, and he'll talk about everything 


from great moments in history to the metric system. 


Leachim says. “Let's try another question. Which 


language is spoken by the most people in the world? Is 
your answer A, English; B, Russian; or C, Chinese?” 


Tony pushes button C. 


“You are correct,” the robot tells him. “Chinese is 
spoken by over 640 million people around the world. 
The number two language is English. Good work.” 


As the lesson continues, Leachim keeps track of 
Tony's responses. If the boy answers all the ques- 
tions correctly, Leachim will give him harder ones 
next time. If Tony makes a lot of mistakes, the robot 
will tell him to review that material. 


At the end of the lesson, Leachim chats for a while 
about Tony's family and interests. Since Tony likes to 
play chess, the robot offers to show him a new move 
on the Tableau screen. 


Then Leachim says, ‘It's time to stop. | enjoyed 
working with you. Please turn me off now.” 


Michael Freeman is also the voice of 2-XL. He records the 
tapes that keep the robot supplied with jokes and ques- 
tions. Dr. Freeman hopes that someday robots will be 
found in every classroom, helping teachers give students 
all the individual attention they need. 


2-XL has proved that learning can be fun! Many schools are using him today, and he's 
also one of the most popular toys in the world. Over 30 different programs are now avail- 
able for him. If you want to find out more about 2-XL, ask about him at your toystore or write: 


Leisure Concepts Inc. 
116 Central Park South 
New York, NY 10019 


Att. Stanley Weston 
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Do you have a computer at home or in your class- words for tomorrow's spelling test. You may want to 
foom at school? If you don't, you probably willsoon. build a robot or create a new game, to compose 
Every year, computers are getting smaller and —_— music, draw pictures, or write a poem. In that case, 
cheaper and simpler to operate. Within ten years, you'll have to teach your computer to work for you. 
they'll be as common as telephones. You'll have to learn how to talk to it gab aes 
A computer works by following a plan, or program,  vestions— how fr a aL BOL Ie 
that tells it what to do. When you first start usinga  PYOgramming is all about. 
computer, you'll probably use programs someone _ Today, kids are just beginning to learn how to pro- 
else has prepared. You'll sit down at the machine gram computers in school. But in the future, every- 
and pop in a math cassette or atable tennis game. —_ one will learn this useful skill — probably beginning 
But after a while, you'll want to invent new things for —_in kindergarten! 
the computer to do. You might want it to keep track 
of all your friends’ birthdays — or to quiz you on the 


When you give the computer a job to do, you have to 


How to Find Out More About Computers 


Computers by Linda O'Brien (1978, 72 james MPITERS Do you know how to use your home 
pages) is a small book that tells a lot (iimcrat computer to write a poem or draw a 
about computers: how they were in- picture? This book will tell you how. It 
vented, how they work, how people will also give you ideas for many other 
program them, and what sorts of jobs projects, games, and experiments. | > 
they do. Look for this book at your li- Look for The Creative Kid's Guide to | |= 
brary or bookstore, or order it ($8.02, Home Computers by Fred D'lgnazio jy = 
postpaid) from: (1981, 130 pages) at your library or [S'S 
Franklin Watts bookstore, or order it ($10.81, post- 
730 Fifth Ave. paid) from: 
New York, NY 10019 Doubleday & Co. 
501 Franklin Ave. 
Garden City, NY 11530 
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Plains, NJ 07950 


by Sally Greenwood Larsen, Reprinted with 


Photo and diagram {rom Computers for Kids 


AND YOU WILL TEACH COMPUTERS! 


permission of Creative Computing Press, 39 E. Hanover Ave., Morris 


= 

explain the lob ina way that the machine can under- 
stand. That means breaking the task down into small 
steps. If there are many steps, you may want to 
make a flowchart before you begin writing instruc- 
tions for the computer. A flowchart is a diagram like 
the one at the right. It shows all the steps in order and 
how you get from one step to the next. Draw a shape 
around each step to show what kind of step itis: use 
diamonds for yes or no questions and rectangles for 
statements where you have no choice. Use arrows 
to show what to do next. You can practice writing 
flowcharts even if you don’t have a computer of your 
own to program. 


(C3. COMPUTER CAMP 


You can learn to do programming and your own 
computer projects while you have fun at summer 
camp. For FREE information, write to: 

Computer Camp, Inc. 

1235 Coast Village Rd., Suite G 

Santa Barbara, CA 93108 


By Stephanie Webb 
Age & 


This flowchart is from a computer programming manual 
written especially for kids. If you'd like to order the manual, 
see the box below. 


If you have a TRS-80 or an Apple I! computer and 
would like to learn how to write your own programs, 
you need a copy of Computers for Kids by Sally 
Greenwood Larsen (1980, 56 pages). Look for it at a 
computer store, or order it ($5.95, gaueer 
Creative Computing Press 

PO Box 789-M 

Morristown, NJ 07960 


(Be sure to eltbenhteryeuwantbeTASSO.he 
Atari, or the Apple I! version.) 


FUTURE LEARNING 


Sim One may be a dummy, but medical students are 
Bid Qlad to have him around. Giving a patient anesthe- 
“tie Sia can be a tricky business. When students are 
learning this complicated procedure, they some- 
times make mistakes. So they practice on Sim One 
instead of real patients. 


Sim One is a simulator who looks and acts like he's 
alive. He has soft skin and a heart that beats. His 
&yelids blink, and his chest moves up and downas if 
he were breathing. When students give him drugs or 
____ Oxygen, he reacts as a human patient would — only 
he doesn't get hurt if somebody slips up. Since Sim 
____ One is controlled by a computer, doctors can pro- 
_ Qram him to behave in different ways. They can 


make him stop breathing or speed up his heart rate 
suddenly. Then they can watch how their students 
handle emergencies like these. 


Simulations are good teaching tools. Beginning 
pilots can use flight simulators to experience takeoff, 
flight, and landing without ever leaving the ground LA 
computer-controlled wide-screen film system gives 
them the impression that they're flying in all kinds of 
weather and encountering problems that actual 
pilots face. Beginning drivers are learning from 
simulators, too. While driving down a movie-screen 
street, they can practice steering a car in the safety 
of a classroom. 
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The SR-2 adventure capsule always stays in the same 
place, but people seated inside are soon convinced that 
it's moving. As an action-packed film unfolds on the 
screen, the darkened capsule pitches and rolls, giving 
riders the feeling that they're whizzing around curves in a 
monorail, plunging into the depths of the ocean, or soar- 
ing through outer space. !n the future, many people may 
settle for simulated experiences like these instead of risk- 
ing life and limb on real-life adventure. 


Courtesy: Gary L. Smith, University of Maryland 
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What would happen if, in the future, we used twice as 
much energy as we use today? Would we have enough 
fuel to produce the food we need? Would the environment 
be harmed? The energy-environment simulator allows 
people to see the trade-offs involved in energy use. When 
a figure representing energy use is changed, this causes 
a change in numbers representing amount of pollution, 
nuclear waste, and other environmental factors. 
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Simulations don't always require fancy machines. For 
some, all you need is a group of players and an active 
imagination. Do youlike to role play? Can you pretend 
that you're an explorer, or a detective, or an 
archeologist? Would you like to prepare a time cap- 
sule to be opened by a school class 30 years from 
now? Ask your teacher to send for this FREE catalog 
which describes over 100 simulation games. Have 
your teacher write to: 
Interact 


PO Box 997 G 
Lakeside, CA 92040 


at 
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Most people don't pay much attention to these messages, 
but they can be very useful. Einstein discovered his 
famous formula, E=mc?, in a dream. Many scientists, 
poets, and artists claim that their best ideas start with 
daydreams or flashes of insight. It may be that geniuses 
are simply people who've learned to listen to the mes- 
sages from the deepest parts of their minds. Students 
in schools of the future may be taught how to be more 
open to these messages. When that happens, we may 
find that there's no limit to what the mind can do. 


Courtesy. Robert J, Phillips 


Watching the Movies Inside Your Head 


-_ 


SNe pees # 


After you finish the imaging exercise, share your experi- 
ence with your friend and your guide. Did you see pic- 
tures? Did you hear words or voices? Or did you just 
sense or feel things happening? You may want to draw 
or write about the movie you saw inside your head. 


You can get in touch with the messages from your mind 
by trying this imaging exercise. Find a friend or two to 
share this experience with and an adult to act as your 
guide. Then start off by sitting in a comfortable chair or 
stretching out on the floor. Take a deep breath, close 
your eyes, and let your mind and body relax. As you 
listen to your guide, keep on breathing deeply. Try not 


to get so relaxed that you fall asleep! 


Courtesy Beverly Galyean, Maureen Murdock Reprinted by permission trom My Language /s Me. 


Blast Off! An Imaging Exercise 


Your guide will read this exercise aloud while you just relax. Ask him or her to practice reading it ahead of time to 


make sure it goes smoothly. (The pauses should be about 10 seconds long.) 


Courtesy: Brenda King 


“Close your eyes and pay attention to your breath; in 
...and...out...in...and...out.” (Pause.) “Now focus 
your attention on the center spot between your two 
closed eyes in the middle of your forehead.” 
(Pause.) “Now imagine that you are creating a 
spaceship ... What does it look like? Now imagine 
that the door to the spaceship opens, the boarding 
platform comes down...and you walk into your 
spaceship and get ready for takeoff.” (Pause.) “Ten 
..nine...eight...seven...six...five...four...three...two... 
one...and you gently take off...through the top of your 
head...out of the room...up above the clouds...up 
above the Earth’s atmosphere way out into space.” 
(Pause.) “As you look back toward the Earth, you see a 
ball of blue, green, and white.” (Pause.) “And you 


___ Courtesy: Robert Wing Fat Ho 
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Courtesy. Rusty Moore 


look outside your spaceship window and you see far 
out into space.” (Pause.) “Now you take your space- 
ship up..farther and farther...and notice what you 
see.” (Pause.) “It is time to return...so you turn your 
spaceship around...and start to come down...down 
back to Earth...still noticing the vastness of space 
around you.” (Pause.) “You come back into the 
Earth's atmosphere...back down through the top of 
your head...and you gently land your spaceship.” 
(Pause.) “You climb out of the spaceship and be- 
come one again with your physical body.” (Pause.) 
“And you realize that you are also one with space, 
with the stars and the planets and the whhole universe. 
in a moment | will count to three. Open your eyes 
when you are ready.” (Pause.) “One...two...three!” 
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FUTURE LEARNING 


WORKING WITH DREAMS: 


MORE WAYS TO EXPLORE INNER SPACE 


f 


a me Ma 
What did you dream last night? Were you climbing a 
tall mountain? Were you flying through the air? Was 
someone chasing you? Maybe you can't remember 
a single one of last night's dreams. But that doesn't 
mean you didn’t have any. Everyone dreams every 
night. Researchers have found that, for most sleep- 
€rs, periods of dreaming occur about once every 90 
minutes all night long. Some scientists think we 
sleep in order to dream. When people are prevented 
from dreaming, they become confused and irritable. 
A person who is kept awake for days may even 
become insane. 


Long ago, people in many parts of the world had 
great respect for dreams. The Iroquois Indians had 
a dream-sharing gathering every winter. In ancient 
Greece, sick people traveled to holy places to sleep, 
in hopes of having dreams that would tell them how 
to get well. In old Jerusalem, there were 24 profes- 
sional dream interpreters. If you didn't like one inter- 
pretation, you could go to someone else for another. 
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In recent years, dreams haven't been considered 
very important. But today people are again becom- 
ing concerned with their inner lives. In the future, 
people may meet together to share their dreams, the 
way ancient tribes did. Someday it may be common 
practice for families to discuss last night's dreams 
around the breakfast table. In school classrooms, 
drawing dream pictures and acting out dream sto- 
ries may be considered as important as reading and 
writing. At the doctor's office, patients may be en- 
couraged to report dreams which might offer clues 
to an allergy, a strep throat, or an earache. 


There is an old saying that “A dream not understood 
is like a letter unopened.” Dreams can show us 
worries, needs, hopes, and fears which our waking 
minds may be trying to ignore. When we become 
aware of these hidden thoughts and feelings, we 
may find that problems in our daily lives are easier to 
understand and to deal with. 
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How to Work with Your Dreams 
Keeping a Dream Journal 


Get a notebook or make a book for recording your 
dreams. You may want to decorate the cover and some of 
the pages inside. When dreams have a special place to 
go, they will feel more welcome in your waking life. 


‘At night, have your dream journal and a pen ready beside 
your bed. As you're drifting off to sleep, remind yourself 
that you want to remember your dreams. 


When you wake up in the morning, lie quietly for a mo- 
ment. Let your mind wander. Often snatches of a dream 
will surface. That's a good time to reach for your dream 
journal. Record your dreams in words or pictures (or 
both). If you use words, tell the dream just as if it were 
happening at the present time. (I'm walking down the 
road... etc.) Don't try to recall the whole dream before you 
begin writing or drawing. Record the parts you remem- 
ber. As you work, the rest may come to you. 


Write down the date of the dream. You may want to look 
back later to see how your dreams relate to your waking 
life. 


Record all your dreams — even those that seem scary or 
embarrassing. Your dream journal is private. You don't 
have to let anyone else read it. Butit will be helpful for you 
to find out what your dreams show, 


Ideas for Dreamwork 


Dreams are often puzzling. They are usually indirect and 
they just hint at things. When you try to figure out a dream, 
look for puns and hidden meanings. Also notice the 
dream's setting (school, home, a car, the grocery store). 
Ask yourself what happens in that place — or what you 
need that you can get there. 


Take a look at the characters or objects in the dream. Ask 
yourself who or what they are — and also what they are 
like, what they remind you of. Ask them some questions: 
“Who (or what) are you?” or “What are you doing (or 
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Sample page from a dream journal. 


thinking or feeling)?” or “What do you want from me?” 
Listen carefully to their answers. 


You may want to share some of your dreams with your 
family or friends. Sometimes other people may notice 
something in a dream that you have missed. But don’t 
listen to someone who insists on telling you the meaning of 
a dream. Dreams often have many meanings all at once. 
You are the only one who can tell what your dream means 
to you. 


The books listed below contain more information on dreams and ways to work with them. Just remember: the best book 


on dreams is the one you write yourself. 


How to Find Out More About Dreams 


Maybe you'd like a book of 20 beautiful, dreamlike sto- 
ries. It tells you how you can explore and share your own 
dream stories, too. Look for A Child's Library of Dreams 
by Sheri Clyde (1978, 72 pages) at your library or book- 
store, or order it ($5.95, postpaid) from: 

Celestial Arts 

231 Adrian Rd. 
Millbrae, CA 94030 
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Do you know what happens when you sleep, and why? 
Learn about the stages of sleep, snoring, sleepwalking, | 
sleeplessness, and more. Look for Sleep and Dreams 
by Rae Lindsay (1978, 72 pages) at your library or 
bookstore, or order it ($7.90, postpaid) from: 
Franklin Watts 
730 Fifth Ave. 
New York, NY 10019 
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Masuaki Kiyota can make a picture appear on film without 
pening the shutter of the camera. Scientists are trying to 
Out how he does this. In this experiment, Masuaki is 
helmet — to machines which measure the 
aves coming from different parts of his head. The 
is sealed so that no light can enter it. 


MORE THAN 
FIVE SENSES? 


Has anything like this ever happened to you? 

@ The telephone rings — and you know who is 
calling before you pick up the phone. 

© Youdream of getting a package in the mail — and 
the next day it arrives at your door. 


At one time or another, almost everyone has had 
experiences like these. Butno one has yet been able 
to explain them. Usually we get information about 
the world from our five senses — through seeing, 
hearing, smelling, tasting, and touching things. 
However, some experiences seem to go beyond the 
ordinary senses and activities of our physical 
bodies. These out-of-the-ordinary occurrences are 
often called psi, which is short for psychic, and 
means “of the mind or soul.” 


Psi experiences happen to most of us only once ina 
while. But some people have these experiences 
often and can even contro! them to some degree. 
Many of these people can do things that are consid- 
ered to be impossible — like writing poetry in a 
language they've never studied or walking on flam- 
ing coals without being burned. Today scientists are 
studying people with special psi talents. Someday 
ue may find out how they accomplish their amazing 
eats. 
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Masuaki's method of taking pictures could be called 
“thoughtography.” He says that he concentrates on a 
picture in his mind — and then projects the image onto the 
film. The picture above shows an aerial view of the Keio 
Plaza Hotel, the tallest hotel in Tokyo. Masuaki took this 
“thoughtograph” at his home, 10 miles from the hotel. 


—_— 


Courtesy: Shipi Shtrang 


Courtesy: Robin Baker/Les Lockey 
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Uri Geller can bend spoons, keys, and other metal ob- 
jects simply by staring at them. Ever since he demonstrat- 
ed his abilities on television, reports of others with similar 
talents have come from various parts of the world. Many of 
the “metal benders” are children. Could it be that children 
can perform this remarkable feat because they don't 
know it's “impossible"? 


Is psi a “sixth sense”? Is it a heightened form of the 
ordinary five senses? Or do human beings possess many 
types of “senses” which we now know little of? Research- 
ers are trying to find the answers to these questions. 
Robin Baker, an English scientist, has discovered that 
people apparently have a homing ability similar to that of 
pigeons and some other animals. Human beings seem to 
orient themselves in relation to the Earth's magnetic field, 
just as those animals do. In his experiments, Dr. Baker 
blindfolds a group of college students. Then he drives 
them over a winding route to places between three and 30 
miles from the university. 
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Scientists are trying to find out what sort of force “metal 
benders" like Uri Geller can summon up. The researchers 
have compared metal which has been broken by ordinary 
forces to that which has been broken by mental effort. 
They have found differences in the molecular structure of 
the two kinds of breaks. This clue may help them solve the 
mystery someday. 


At these distant locations, the students are asked, while 
still blindfolded, to point toward the university. Most of 
them can answer accurately, no matter how far they have 
traveled or how twisted the route. They can also tell in 
which direction “home” is — north, south, etc. But when 
Dr. Baker straps magnets to their heads and repeats the 
trip, they lose their sense of direction. The magnets are 
stronger than the Earth's magnetic field. Apparently they 
scrambled the signals that the students had used to get 
their bearings. Scientists are now trying to learn more 
about the new-found human magnetic sense. Maybe they 
will also discover other senses which are unknown today. 


Hi 
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Attitudes toward psi are changing. In the past, peo- 
ple who were able to predict the future or pick up 
Messages from others’ minds were often teased or 
Jaughed at. Now there is more understanding and 
acceptance of these out-of-the-ordinary experi- 
ences. In the future, as we lean more about the 
powers of the mind, psi ability may be highly valued. 


We may find that psi ability can be improved with 
Practice — just like skill at drawing or singing or 
Swimming. You can try using several different kinds 


Clairvoyance: Knowing something which no 
one else knows and which can't be learned by means 
of the ordinary senses 


When you are looking for a lost object and suddenly 
| get a hunch as to where to find it, clairvoyance is 
| probably at work. Today, psychics sometimes help 
| detectives hunt for missing persons. In the future, 

| cla may be used to find all kinds of things 
that are hard to locate by other means. Doctors may 
also use this kind of “sixth sense” to help diagnose 

illnesses. 
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cing Clairvoyance 
do this experiment with 10 or 20 ordinary 
. Or you can make cards of your own by 
pictures or symbols on 3x 5-inch cards. 
2 person shuffle the cards. Remove the 
1 the pile and place it on the table in front 
Don't look atit. Try to imagine what 
answer on a piece of paper. Then try 
: this way until you have gone 


SING YOUR “SIXTH SENSE” 


of psi skills in the exercises below. But before you 
begin, you should make a few basic preparations. 


Find a comfortable, quiet place for your experi- 
ments. You might want to close the curtains and turn 
Off the lights to make the atmosphere more relaxing. 
At the start of each exercise, close your eyes for a 
few minutes. Breathe slowly and deeply. Let your 
thoughts wander as they do just before you fall 
asleep. 


Precognition: Knowing about something be- 
fore it happens 


This kind of prediction isn't the same as a weather 
forecast, A meteorologist predicts rain or sunshine 
based on information gathered from satellite reports 
and weather maps. Predictions made through pre- 
cognition, however, are based on hunches or 
dreams, rather than on facts gathered by means of 
the five senses. Researchers have found that many 
people who are successful in business are also good 
at precognition. Someday more of us may learn to 
trust our hunches, rather than just rely on the facts. 
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Practicing Precognition 


Take a coin or a die and place it in a box, acan, or a 
paper bag. Guess which face will come up. Then 
shake the container and see if you were right. 


Future events are often foretold in dreams. If you keep 
a dream diary, look through it once in a while to see if 
you can find any evidence of precognition. Read the 
dreams you recorded several days or weeks ago. Do 
any of these seem to relate to the events in your life 
right now? 


Telepathy: Mind-to-mind communication 


more aware of other people's thoughts and feelings. It 
may enable us to communicate with them on a deeper 
level. 


In this kind of psi experience, information, ideas, or 
feelings are sent from one person to another by some 
means other than the normal channels of sight, sound, 
touch, etc. In the future, telepathy may help us become 
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Practicing Telepathy 


You can do this experiment with one partner or with a 
group of people. One person acts as the sender. The 
others are receivers. The sender should be in a separate 
room — or in some other place where the receivers 
cannot see him or her. Each person needs a pencil and 
paper. The sender should also have several magazines 
available. 


To start the experiment, the sender flips through the 
magazines looking for a picture that arouses strong 
feelings or sensations: a storm, a playful puppy, a moon- 
lit night, people dancing, a birthday cake. The sender 
chooses a “target” picture and tells the receivers to get 
ready. Then the sender concentrates on the picture. The 
sender may pretend to actually be in the picture, moving 
around in it and hearing, seeing, touching, smelling, and 


Will Psi Be Less Mysterious Someday? 


Our beliefs about the universe have changed many times 
throughout history. We used to think that the Earth was 
flat. Now we know that it is round. We used to believe that 
the sun revolved around the Earth. Now we know that the 
opposite is true. Today, most people say that “thought- 
ography” and other forms of “mind over matter” are im- 
possible. But someday these “impossible” feats may not 
be considered remarkable at all. We may find that these 


How to Find Out More About Psi 


tasting things. If the picture calls up any feelings (anger, 
sadness, fear, etc.), the sender should try to make these 
feelings stronger. The sender may also draw some of the 
objects in the picture or write down any ideas the picture 
inspires. 


Meanwhile, the receivers draw or write down any im- 
pressions or ideas that pop into their heads. After about 
five minutes, everyone should stop. Compare the receiv- 
ers' notes and drawings to those made by the sender 
and to the picture itself. Decide whether the receivers 
were able to pick up any of the sender's thoughts. Then 
try the experiment again, with a different persoh as the 
sender. Everyone should take turns being senders and 
receivers. Some people are better at one or the other. 


and other psi experiences operate according to scientific 
laws which are now unknown. Once we understand these 
laws, psi will not seem so mysterious. A person who lived 
a hundred years ago would have scoffed at the idea of 
watching moving pictures which flew into the house 
through the air. Today hardly anyone thinks of television 
as magical. Someday we may not think twice about re- 
ceiving messages directly from someone else's mind. 


This book will tell you more ways to 
use your psi skills. Look for ESP: 
Your Psychic Powers and How to 
Test Them by William R. Akins 
(1980, 72 pages) at your library or 
bookstore, or order it ($8.02, post- 
paid) from: 

Franklin Watts 

730 Fifth Ave. 
New York, NY 10019 


Sixth Sense by Larry Kettelkamp 

(1970, 96 pages) tells of telepathy, 

clairvoyance, precognition, and 

other psi experiences. Look for this 

book at your library or bookstore, or 

order it ($8.63, postpaid) from: 
William Morrow Co. 

Wilmor Whse., Ordering Dept. 

6 Henderson Dr. 

West Caldwell, NJ 07006 


LARRY KETTELKAMP 


FUTURE LEARNING 


LIFELONG 
LEARNII 


When will you finish your education? When you're 16? 
8? 22? 30? People who are asked this question in 
‘the future will probably answer “never.” They'll need alife- 
_time of learning in order to keep up with their fast-chang- 
world. Instead of working at the same job until retire- 
i, people will change jobs frequently. In between 

‘they'll go to school — but not to the kinds of 
$ we know today. Grade schools, high schools, 

colleges will be replaced by community learning 
nters where people of all ages will meet to exchange 

information. Everyone will teach, and every- 


one will learn. Rather than listening to teachers tell them 
what to study, students will tell teachers what they want 
to know. Rather than lecturing to large classes, teach- 
ers will work closely with individual students. Children 
and adults will do much of their learning at home with 
the help of computer terminals, tape and video cas- 
settes, and educational TV and radio programs. More 
and more people will take correspondence and news- 
paper courses. They'll study everything from the Great 
Books to space travel, from international politics to 
gardening — and have fun doing it! 
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The Education of a Lifelong Learner 


Born: March 23, 1985. 

Age 2: Started nursery school. Learned the alphabet, 
spelling, and numbers from computer toys and TV 
programs. 

Age 8: Took classes in ice skating, creative thinking, 
pottery, and gardening at the neighborhood learning 
center. Learned advanced math, spelling, and reading 
at home by computer. 

Age 12; Taught a puppet-making class at the learning 
center. Worked at a local TV station to produce a video- 
tape of an original puppet show. 

Age 14; Worked with an architect and a group of chil- 
dren to design a new playground for the neighborhood 
learning center. 

Age 16: Studied Chinese. Traveled to China with a 
group of 15. Lived with a Chinese family for a year and 
worked on a communal farm. 

Age 17: Returned to U.S. Translated and produced a 
contemporary Chinese play 

Age 20: Began work-study program in architecture. 
Age 24: Returned to China to study architecture. Trav- 
eled extensively in Korea, Japan, and Southeast Asia. 


This young mother is registering for a college course. In 
the future, women won't have to choose between their 
families and their careers. Since more people will be 


Age 26: Returned to U.S. Settled in San Francisco. 
Passed architecture exams. Formed design firm with 


graphic artist, engineer, and psychologist. 

Age 30: Married psychologist. 

Age 34: Took TV classes to prepare for birth of child. 
After daughter was born, worked part-time and shared 
child care with spouse. 

Age 38; Spent a year in China with family studying 
acupuncture. 

Age 39: Returned to U.S. Settled in Boston. Took busi- 
ness courses and joined staff at acupuncture clinic. 
Age 48: Took daughter to Paris for 6 months to study 
mime. Returned to U.S. and took courses in internation- 
al finance. 

Age 53: Divorced spouse. Taught courses in finance 
at community learning center. 

Age 55: Vacationed at a space hotel. Studied photog- 
raphy. 

Age 60: Joined extended family. Adopted 2 children. 
Moved to space colony with 5 adults and 7 children. 
Age 65: Took part-time job as translator in space colony. 
Managed space farm. Was elected mayor of colony. 
Age 72: Taught photography and architecture classes. 
Took classes in zero-g ballet and piano. 

Age 80: Returned to Earth to attend law school. 

Age 85: Started new career as lawyer specializing in 
colonial law. 

Age 92: Accepted position as consultant for major law 
firm. Traveled to 50 space colonies. 

Age 102: Retired. 


working and learning at home, schedules will be flexible. 
Both men and women will help to care for young children. 


Find Out More About 
Learning in Your Community 


Some students, teachers, and parents are already 
working together to make learning a lifelong experi- 
ence. In one Minneapolis, Minnesota, school, stu- 
dents can take and teach courses like Quilting, 
Space Ships, Magic, Video Production, and New 
Games. 


lf you'd like to find out more about educational 
opportunities in your community, start by contact- 
ing the following: 


@ your school 

@ your local Board of Education 

© your local parks and recreation board 

® your mayor's office 

© organizations like the YMCA, the YWCA, and the 
Scouts 


Start being a lifelong learner today! 


FUTURE 


COMMUNICATION 


“We interrupt this program to bring you an important announcement,” 
the TV announcer's voice says. “Today, July 14, 2031, will long be 
remembered. An astronomer at the Arecibo Observatory in Puerto Rico 
has just detected evidence of intelligent life in outer space. We have just 
received our first message from another world.” 


The news travels quickly. In homes and offices, people take their port- 
able TVs out of their pockets. After listening to reports from their local 
news commentators, they tune in stations from other cities and other 
countries. Some people run to their computer terminals to request more 
information. They want to know about the group of stars the message 
came from and the observatory that received the message. They want to 
find out what the aliens who sent the message might be like. Other 
people are more interested in discussing the event with their families and 
friends. All over the world, telephones are ringing and computer printers 
are clicking away. People who are away from their phones or computers 


receive messages on their wrist radios. Within an hour, almost everyone 
on the entire planet has heard the news. 


Space — Painting by Len Sirowitz © 1980 Champion Intemational Corporation. 
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INFORMATION 
BY COMPUTER: 


THE WHOLE WORLD AT 
YOUR FINGERTIPS 


Do you sometimes wonder about things like: Why do 
Stars twinkle? Do whales talk to each other? How do 
plants tum sunlight into food? Chances are, you 
never find the answers to your questions. It's just too 
Much trouble to go to the library and look up the 
information. In the future, you'll get many more ques- 
tions answered because the facts will be right at 
your fingertips. Your home computer will be linked to 
avast network of information — all the books, maga- 
zines, and newspapers in the library — plus weather 
reports, wire service news stories, mail order cata- 
logs, travel and entertainment schedules — even 
the yellow pages of the phone book. By simply 
typing a few words on your computer keyboard, 
you'll be able to find out almost anything you want to 
know. Ask your computer any sort of question: 
“What makes the northern lights?” or “What's tomor- 
fow's forecast?” “How do birds stay up in the air?” or 
“How do you fix a flat tire on a bike?” You'll get the 
answer almost instantly. 


Information on Demand 
*specialized information in 
any field *technical search- 
es “translations into or out 
of any language *docu- 
ment delivery 


Consumer Data Base 
“product safety notices 
*consumer ‘hotlines’ 
“emergency telephone 
numbers “comparative 
shopping statistics *check- 
book balancing “health 
Care information 


Courtesy: CL Systems, Inc. 


Before long, you'll have all the information in the library 
available right in your own home! Companies called “in- 
formation utilities” are already providing a wide variety of 
services to people who own computers or computer ter- 
minals. Subscribers pay an initial fee to hook their compu- 
ter terminals into a company's information system. These 
customers are billed for the amount of computer time they 


Discount Shopping Ser- 
vice *major appliances 
“televisions *stereo & hi-fi 
equipment “Cameras 
*watches *calculators 
*books *records and tapes 


Daily News & Features 
“daily news summary *do- 
mestic news “up-to-the- 
minute summary “interna- 
tional news *meetings, 
conferences, and happen- 
ings *people, places, and 
things “special features 
*tomorrow's news today 


a 


use as telephone customers are billed for long-distance 
phone calls. A single U.S. information utility — The Source 
— already has over 14,000 subscribers. Some of the 
many services provided by this company are listed in the 
boxes below. The Source computer system does not 
include graphics. Those pictured on the TV screens be- 
low are from two British cable TV services. 


Education *how to count 
‘alphabet “days of the 
week “spelling and facts 
about months “foreign lan- 
guage drills *college 
admission aid 


Business & Finance 
*bond prices “commodity 
prices and futures “foreign 
exchange rates “income 
tax guide “investor's advis- 
ory “precious metals “leg- 
islative monitoring *busi- 
ness accounting programs 
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Games “Adventure “Tic 
Tac Toe “Hangman *Star 
Trek *1.Q. Test *Master- 
mind *chess “bridge and 
backgammon 


Chess Problem. 


Travel Club “travel pack- 
ages “airline, hotel, and car 
rental reservations 
“domestic and internation- 
al airline schedules 


HOUSES 
FOR SALE 


Real Estate Services “tips 
on buying, selling, or 
financing a home *home 
loans “real estate listings 
“home maintenance tips 


Dining Out “restaurants in 
major metropolitan areas 
listed by type (Chinese, 
Greek, etc.) "ratings “cost 
*hours “specialties 


How to Find Out 
More About These 


Information Services 
And Many More 


SEND 
FOR 


For a FREE brochure, write: 
Source Telecomputing Corporation 
1616 Anderson Rd. 

McLean, VA 22102 


Or, if you have questions, you can call The Source, 
toll-free, at: 800-336-3366. If you don'thave a compu- 
ter or terminal at home, you might like to find out how 
your school or library could plug into the network. 
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THE CASE OF § 
THE 

VANISHING 
POST OFFICE 


"3 onporit! Long Road, Stamntord, CT 08902 
Exxon 1300 Quip * Courtesy: Exxon Ottice Systems Company, Division of Excon Enterprises, Dwvision of Exon C obec Mle 


disappeared your local post office may have your letter will be waiting in your friend's computer 
house anymore 2 Mail carrier may not stop at your “mailbox.” Today, only a few people own home 
and party iny Don't worry — you'll still get letters © computers, but in the future, computer terminals will 


won't appear; ions and birthday cards. But they be as common as television sets. All the terminals 
nically — thy, YOur mailbox, They'llbesentelectro- —_ will be linked together electronically — probably as 
the post Office” the telephone system instead of part of the telephone system. So you'll be able to 


computer termina), and they'll be displayed on a send computer messages anywhere in the world. 
SaVEacardy OF television screen. If you want to ‘ rfamily may have 
built-in Printer “tter, you'll just press a button anda Besides your home computer, you y may 


i i Kee i i il terminal, called a 
white or Color. i deliver a copy in either black and another kind of electronic mail ter 


facsimile (fack-SIM-uh-lee) transmission machine. 
A lot of Slectroni. —_. The boy and girl in the pictures above are demon- 
you want towrte Mail will be sent by computer. If _ strating how it works. If you want to send a friend a 


@ penci and a friend, youwon'thavetogetout copy of a letter or a picture, you call the person on 

Instead, You'lj jj; 2M envelope, and a stamp. _ the telephone. Then you place the letter or picture in 

nal and oe Sit down at your computer termi- the machine and push the “START” button. Within a 

you'll type in th ta M€ssage. When you're finished, — few minutes, the other person's machine will repro- 
© Word “SEND,” and within minutes duce a copy. 
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Many facsimile machines use laser beams to scan the 
material being sent. The information picked up by the light 
beam is converted to electrical signals, which are sent 
through the telephone lines. At the other end, another 
laser beam picks up the signals. Each laser pulse punch- 
es a hole like the one in the picture through a coating on 
special paper. This picture has been magnified many 
times. Each hole is actually only 1/10 the width of ahuman 
hair. 


Courtesy of Bell Laboratones 
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News services, such as the Associated Press, already 
use laser facsimile machines to send copies of photos 
and articles to newspapers and radio and television sta- 
tions. The National Weather Bureau uses the system to 
relay photos from satellites to weather stations, television 
stations, newspapers, and airlines. Many businesses also 
use this kind of electronic mail system. Soon facsimile 
machines may be cheap enough for people to use in their 
homes. 


SOUOIIOGE] Nog jo AsOUNED 


Each word or picture is made up of many tiny holes 
formed by the laser pulses. Laser facsimile systems work 
very fast. If signals are sent over special high-capacity 
telephone lines, a full newspaper page can be sent 
across thousands of miles in just four seconds. If regular 
telephone lines are used, it takes about four minutes to 
transmit one page. Laser facsimile pictures are of such 
high quality that the police can identify people from 
copies of fingerprints sent this way. 
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It takes days or even weeks for ordinary letters to reach 
distant cities, but computer messages can be sent any- 
where in the world in just a few minutes. By 1985 a quarter 
of all the mail that's now handled by the post office (25 
billion pieces) may be delivered electronically. By the time 
all our homes are linked by computers, most of the in- 
formation that's now printed on paper will be displayed, 
instead, on our television screens or computer terminals. 


How to Find Out More About Electronic Mail 


Would you like to see a facsimile machine in operation? 
Call your local newspaper office. If they have one of 


these machines, they would probably be happy to show 
your school class (or other group) howit works. For more 
information on electronic mail service by computer, tele- 
phone The Source. This company provides many kinds 


of computer services, including electronic mail. You can 
call their toll-free number: 800-336-3366, or write: 


Source Telecomputing Corporation 

1616 Anderson Road 

McLean, VA 22102 SEND 
FOR 
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NETWORKING: 


~ LINKING UP THE WORLD 


Networking is a new way of getting things done. A 

network starts with an idea: 

» “What if we started a game exchange? Then we 
could trade in our old board games when we got 
tired of them, and we wouldn't have to buy new 
ones.” 

* “Children in East Africa are starving. Let's have a 
car wash to raise some money to help them.” 

» “Why don't we find out if we could use the vacant 
lot next door for a garden? Then all the people who 
live in our apartment building could grow some of 
their own food.” 


The person with the idea tells a few friends about it. 
Some of them tell their friends. All the people who 
are interested meet together to plan the project. 
They decide who's going to do what. Somebody 
might volunteer to put out a newsletter or start a 
telephone grapevine to keep everyone in touch. But 
they probably won't organize the group any more 
than that. Networkers don't usually hold regular 
monthly meetings. They don't form committees. 
They don't elect leaders. Networks are informal and 
flexible. Everyone offers ideas and everyone works 
together. 


Even large networks don't have any central organi- 
Zation or headquarters. Often they work so quietly 
that outsiders aren't even aware of them. But net- 
works can be very powerful. In the future, people 
linked together in networks may change the world. 


LET ME TELL 
YOU ABOUT 
S| \\ COMPUTERTOWN , 
U.S.Aves 


HELP US 
SAVE THE 
WHALES ! 


Networks link up people who share common needs or are wor 
make it as easy to contact someone from another country #5 


How a Network Made the U.S. Government Change Its Mind: A True Story 


in the spring of 1976, the U.S. government made this 
announcement: “The first space shuttle will be named 
the Constitution. The naming ceremony and the first 
_ public showing of the aircraft will be held on September 
17 — Constitution Day.” Hardly anybody gave the 
announcement a second thought — except for a few 
Star Trek fans. They didn't like the name that had been 
chosen. They wanted the shuttle to be called the Enter- 


ise after the spaceship in the TV science fiction series. 
During the summer of 1976, these fans went to Star Trek 
conventions around the country. They urged Trekkies to 
letters to the President asking him to name the 
Enterprise. Before long, letters began pouring 

ite House — as many as a thousand letters a 


day. Finally the President agreed to the new name. On 
September 17, 1976 (Constitution Day), at Palmdale, 
California, a band played the Star Trek theme, and the 
first space shuttle built was christened Enterprise. 
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MEET FRIENDS 
FROM OTHER 
COUNTRIES 7 
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HOME SCHOOL 
NETWORK ! 
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ing toward common goals. Today, these people are likely to be friends and neighbors. But in the future, computers will 
to call someone who lives down the block. Then networking will link up people all around the world. 


Are You Interested in Networking? 
You may want to write for information from one of the networks listed below. Or look in the index to find other networks 
listed elsewhere in this catalog. 


ComputerTown, USA! in Menlo loa kana, } Would you like to join a network 

| Park, California, has taught in- in **@ = ez} Of kids who study at home? 

’ | terested community members past “r — Order Hostex News. It has stor- 
| how to use computers. Ask to ies, drawings, puzzles, “Issues 
?§5) be ontheirnews list and find out and Answers,” “Pen Pal Switch- 


how you can start your home- | J | board,” and more, all done by 
| grown ComputerTown. Write } ' kids. Get a year's subscription 
to: | ' ($10.00) or a sample copy 
ComputerTown, USA! wan ies ater td (St-SOy toe 
People's Computer Co. byes cares Hostex News 
PO Box E # i PO Box 2241 
Menlo Park, CA 94025 Santa Fe, NM 87501 
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NATIONWIDE WRIST-RADIO 
NETWORK 


MESSAGE RECEIVED 
This huge Satellite will carry much larger antennas than today’s communications satellites. It will contain as 
2. much electronic switching equipment as an entire telephone exchange. And, rather than just bouncing signals 


from one large ground station to another, this “switchboard in the sky" will route messages between millions of 
_ individual terminals on Earth. 


_ Shades of Dick Tracy! It won't be long before 
you'll be able to call anyone in the United States 
from your own wrist radio — whether you're sitting 
at home, riding in a car, or hiking through the 

_ woods. Each wrist radio will have its own private 
number, just like a telephone. You'll press little 
buttons to dial and communicate through a tiny 
Microphone-speaker. The whole set will prob- 
ably cost around $10. 


Courtesy NASA 
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Your wrist radio will be helpful in all kinds of emer- 
gencies. If a hurricane or tornado approaches, it'll 
sound a special civil defense alarm. In case of a rob- 
bery or accident, you'll be able to press a “panic 
button” which will automatically signal the police 
and lead them to you. /f you get lost, your wrist radio 


by satellite. The first OSCAR (Orbiting Satellite 
Carrying Amateur Radio) was built by a group of 
California ham radio operators and launched by 
NASA in 1961. Today, OSCARs 7 and 8 relay voice 
communication, Morse code, and slow-scan tele- 
vision signals between people up to 5,000 miles 
away from each other on Earth. 


will help you find your way home. Just punch in the 
code number of where you want to go and it'll print 
out the number of feet (or miles) you are either north, 
south, east, or west of your goal. Then keep on moving 
until the dial reads zero, and you'll be within 300 feet 
of your destination! 


ee | 


You have to have an amateur radio operator's 
license to send messages via OSCAR, but 


anyone with a relatively simple receiver can listen 
in. The American Radio Relay League can help 
you find a ham radio operator in your area who'll 
give a demonstration at your school. They'll also 
be happy to send you a FREE package of in- 
formation about OSCAR. Send a postcard to: 


American Radio Relay League 
225 Main St. 
Newington, CT 06111 
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“What's on TV tonight?” In the future, the answer to 
that question will be “whatever you want." With a flip 
of the dial, you'll be able to choose among 60 or 
more TV channels. Some will offer feature films, 
sports spectaculars, concerts, and old movies. 
Others will broadcast nothing but news or weather 
or pages from the Sears catalog. Still other channels 
_ will cover political campaigns, public hearings, ses- 
_ sions of Congress, and city council meetings. Edu- 
~ Cational channels will provide courses on everything 
from space science and anthropology to bicycle 
fepair and lifesaving. 


watching TV, there won't be any arguments over 
which show to see. Everyone will be able to choose 
a different program. The illustration above shows a 
“communications center” in the home of the future. 
Dad is enjoying a larger-than-life tennis match on a 
6-foot screen, while Joe and Sandy play a game of 
Super Pong. Mom is using the video shopping ser- 
vice to check grocery prices. Jenny is videotaping 
her own TV program for a film class she’s taking at 
school. 
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Courtesy 


Courtesy Gel Megnat erat 


already available. Video disks and tapes carry signals for 
both pictures and sound. When you hook a video disk 
player or a video recorder up to your TV set, you can 
choose the programs you want to “play.” You can also 
tape your favorite shows and watch them whenever it's 
convenient. Someday families may own video libraries of 
recorded movies, swimming or cooking lessons, and 
opera OF ballet performances 


k 
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Someday you may be able to turn on your television set 
and tune into a program from Moscow, London, or Tokyo. 
Tne television signals will be relayed around the globe by 
an international system of communications satellites. To 
pick up the signals, you may use an antenna like this one. 
People are already using this home television antenna to 
pick up signals from satellites. The antenna gives them 
clearer pictures and allows them to pull in as many as 60 
TV channels. 
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What did you think of the President's speech? How did 
you like the last act in the variety show? Should the city 
raise property taxes to pay for anew school? In the future, 
announcers will ask TV viewers to respond to questions 
like these. People will vote by pushing buttons on a con- 
sole like the one this woman is holding. A computer will 
count the votes, and, within seconds, the results will flash 
on the screen. 
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These children are helping to produce a show which will 
be shown on their local TV channel. In the future, cable 
and satellite systems will make many more channels 
available. In each town or city, at least one channel will be 
for programs produced by and for the people who live in 
that community. Someday when you turn on the TV, you 
may see your mother speaking before the city council or 
your brother marching in the Fourth of July parade. You 
may even see a show you produced yourself! 


How to Find Out More About New Kinds of TV 

Would you like to help produce a television show someday? See /nside a Television Studio by 
George Beal (1978, 32 pages) shows you what it would be like to work behind the scenes as a 
camera operator, newscaster, engineer, or prompter. You'll also team how a video recorder 


works and how communications satellites relay TV signals from place to place. Look for this book 
at your library or bookstore, or order it ($9.02, postpaid) from: 

Warwick Press 

730 Fifth Ave. 

New York, NY 10019 
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Art Courtesy: Cy DeCosse Calligraphy Courtesy Akiko Yamamoto 
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Inthe future, you won't have to learn a foreign language in 
order to talk to people from other countries. You'll just get 
out your electronic language translator. If you want to 
speak in Japanese, you'll just snap a tiny Japanese 
“memory capsule” into the machine. Then the machine 
will translate anything you say into that language. When 
you say “Hello” out will come “Konnichiwa” in perfect 
Japanese, 


Electronic translators are already in use today. But they 
aren't yet able to talk or to recognize spoken language. 
You have to punch in words or phrases on the keyboard 
and then read the translation in the display window. The 
memory capsules used in language translators are small 
enough to fit in the palm of yourhand. Each one contains a 
tiny computer chip which is able to translate 1,000 to 
2,000 words into one of 14 different languages. 


The Future of the English Language 


Let's step into a time machine and fly back into the past for 
a moment. We're in England in the year 1400 — almost 
600 years ago. Listen — someone is reading a poem 
Called the Canterbury Tales. 

A knyght ther was, and that a worthy man, 

That fro the tyme that he first bigan 

To riden out, he loved chivalrie, 

Trouthe and honour, fredom and curteisie. 


It doesn’t sound much like the English we speak today, 
does it? In the last 600 years, many new words and 
expressions have entered the language. Many old words 
and phrases have gone out of style. Some words have 


CLS 

8 LETN = RND (100) 

PRINT “I HAVE A SECRET NUMBER." 

PRINT 

PRINT “IT IS BETWEEN 1 AND 100.” 

PRINT “TYPE IN YOUR GUESS.” 

INPUT G 

IFN = G THEN PRINT "CONGRATULATIONS! 
YOU WIN!" 

IF N = G THEN END 

IF N > G THEN PRINT "GUESS A HIGHER 
NUMBER." 

IF N <@G THEN PRINT "GUESS A LOWER 
NUMBER." 

GOTO 25 


Capyngnt © 1060 by © 
40 C. Manover Ava, Mor 


2. Forskor and sevn yeerz agoe our faadherz braut forth 
on this kontinent a nue naeshon, konseevd in liberti, and 
dedikaeted to the propozishon that aul men ar kreeated 
eequel 


Now we ar engaejd in a grate sivil wor, testing whedher 
that naeshon, or eni naeshon soe konseevd and soe 
dedikated, kan long enduer. We are met on a graet 
bat!-feeld of that wor. We hav kum to dedikaet a porshon 
of that feeld as a fien! resting-plaes for those who heer 
gaev their lievz that that naeshon miet liv. It is aultogedher 
fiting and proper that we shood do this 


But in a larjer sens, we kannot dedikaet — we kannot 
konsekraet — we kannot halo — this ground. The braev 
men, living and ded, who strugid heer, hav konsekraeted 
it far abuv our puur... 
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1, Someday computers will be able to understand ordi- 
nary speech. But until that time, people will have to use 
special “machine languages" like this one when they talk 
to their computers. 


2. This is part of Lincoln's Gettysburg Address written with 

anew, simpler system of spelling. Almost everyone finds 
| English spelling confusing. There are only 45 different 
sounds in our language, but some of them are spelled in 
many different ways. The “sh” sound alone is represented 
by 14 different letter combinations: SHoe, SUgar, naTion, 
oCEan, miSSlon, etc. Someday we may have a new 
system of spelling, like this one, in which a single letter (or 
combination of letters) will stand for each sound. 
3. This is a computer “chat” between two friends. Some- 
day computer terminals will be as common as tele- 
phones. People will chat" by passing written messages 
back and forth. Since every second of computer time 


different meanings than they did long ago. Some words 
are pronounced and spelled differently. 


What will English be like in the future? We don’t know for 
sure — except that it will certainly keep on growing and 
changing. In another 600 years, people who try to read 
today’s books may find the language just as odd as the 
language of the Canterbury Tales seems to us. In the 
balloons below, you'll find four examples of the way En- 
glish might be spoken or written in the years ahead. Read 
each sample and see if you can understand it. Then 
check the explanation below. 


3. ANN: Hi Connie. Chatawhile?@ 

CONNIE: Surething Ann. #2 tho. Got to clear my 
workfiles.@ 

ANN: #2@ 


CONNIE: Backnow.@ 

ANN: Fine. Hey, | bought a great new audi-track. ‘scalled 
“Switched-On Presley.” Computer simulates the voice, old 
honkytonk piano, string guitar, drums, bass — the works! 
Wanna hearsome?@ 

CONNIE: Surething! Can you send? I'm set.@ 

ANN: Stanby. Afor sound. Sending now.@ 


CONNIE: Thanx. Not bad. | still prefer live music tho.@ 
ANN: Maybe. Betyou soon won't know the difference 
anyway. Who plays hand guitar today, or sings without a 
soundtrack editor?@ 

CONNIE: So. I'm old-fashioned. Seen my latest video? ‘s 
a tape | edited from old TV commercials over news show 
footage of the old war. Gladto send. Can you take 
video?@ 

ANN: Notwell. #5 tho. I'll patch in Allan's vidrecorder. 
OK?@ 

CONNIE: Fine. #5 then.@i 

ANN: 


4. When | came in, my uncle was sitting vsadu, reading 
his gazyetta. He's an advakat, and he'd just finished 
rabot. So he was very tired. “Could you please bring me 
some chai?” he asked. “And some of the seer we had for 
oozjin.” 


costs money, people will try to make these messages as 
brief as possible. They may shorten words and run words 
together. They may also use some new punctuation 
marks like these: 

@ = end of message; am now ready to receive your 

reply 

#2 = request we break off for two minutes, then resume 
A = Get ready to receive audio, video, or data signals 
@ = signing off. End of conversation. 


4. In space colonies, people from many countries will live 
and work together. After a while, their languages will get 
mixed together. This example shows how English might 
sound if it were mixed with Russian. Here are the English 
meanings of the Russian words: vsadu = in the garden, 8 
gazyetta = newspaper, advakat = lawyer, rabot = work, 

chai = tea, seer = cheese, and oozjin = lunch. 7 


FUTURE COMMUNICATION 


S 


aa 


Tis 


_ Radio telescopes are like giant ears tuned in on the 
___ universe. The telescope in this picture, located in Arecibo, 
_ Puerto Rico, is the largest in the world today. Its dish- 
shaped antenna is almost 20 acres in size. But even 
larger instruments are on the drawing boards. Space 
scientists are planning an array of 1,000 to 2,500 radio 
escopes (top picture) which will be connected to each 
‘acentral computer. Together, these telescopes 
¢ an area of 25 square miles. They'll be powerful 
eavesdrop on any radio traffic which might be 
back and forth between other civilizations in 


ANYONE OUT THERE? 
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Is there life in outer space? Are there other stars out 
there which are circled by planets like the ones In 
our solar system? Are there people on those planets 
who look up at the star which is our sun and wonder 
whether we exist? 


All through history, people have pondered ques- 
tions like these. But now scientists have a tool which 
may help us find the answers. That tool is the radio 
telescope, an instrument which collects and records 
radio waves coming from outer space. If there are 
other civilizations in space, they may already be 
sending radio messages toward Earth. Scientists 
haven't yet picked up any signals like these. But 
detecting them is not easy. There are about 100 to 
200 billion stars in our galaxy, the Milky Way. Astron- 
omers say they wouldn't be likely to pick up a mes- 
sage unless they listened to at least 200,000 stars. 
So far, they have studied only a few hundred. The 
search is just beginning. But in the future, scientists 
may start scanning the sky with huge arrays of tele- 
scopes like those in the above picture. Then we'll 
have a better chance of making contact with any 
intelligent beings who might exist out there. 
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Courtesy National Astronomy and lonosphere Center, Corel Unevaruty 


Pattem of the human 
DNA molecule — the 
master molecule con- 
taining all the genetic 
information necessary 


to produce a human 
being 


Figure indicating 
Earth's population 


Picture of our solar 
system, indicating rel- 
ative size of the 
planets and the fact 
that the third one from 
the sun is our home 


Sending Messages to Other Worlds 


We've already begun to send messages into space. Two of them are described below: 


Rough sketch of a hu- 
man being 


Figure indicating 
height of human being 


Arecibo telescope 
that sent the message 


Figure indicating the 
size of the telescope 


Radio telescopes can send signals as well as receive 
them. This is part of a message sent in 1974 from the 
Arecibo telescope to a cluster of stars known as Messier 
13. The message was sent in a kind of code. There were 
two tones — one high, one low. A series of tones was sent 
— 1,679 pulses in all. Scientists hope that anyone receiv- 
ing the message would figure out that 1,679 is a number 
that can be divided by only two other numbers: 23 and 73. 
This is a clue to deciphering the message. When the two 
tones are represented by black and white squares and 
placed in a grid 23 squares wide and 73 squares long, 
pictures appear. 


Will We Get a Reply? 


The great distances in space make communication diffi- 
cult. Radio waves travel at the speed of light — 186,000 
miles per second. But the distance between stars is mea- 
sured in light-years — the distance that light travels in one 
year (about 6 trillion miles). Scientists think it’s likely that 
there are at least one million advanced civilizations in our 
galaxy. If these civilizations are evenly distributed 
throughout the Milky Way, the nearest one would be 300 
light-years from Earth. This means that if we beamed a 
radio signal to this civilization right now, it would take 300 
years for the message to arrive. And if someone replied, it 


These workers are mounting a gold-coated phonograph 
record on the Voyager 2 spacecraft. The record contains 
greetings in 54 human languages (and greetings from the 
humpback whales); 90 minutes of the world’s greatest 
music; and a sampling of the “sounds of Earth,” including 
rain, ocean surf, an avalanche, a rocket launching, a 
laugh, and a kiss. Voyager was launched in 1977. It has 
already flown past Jupiter and Saturn. Eventually it will 
leave our solar system. Someday it might reach another 
star. In the vastness of space, it's unlikely that anyone 
might find our message — but it’s possible. 


would take 300 more years for the answer to reach us. Six 
hundred years is a long time to wait! Can we send mes- 
sages faster than the speed of light? Right now we don't 
know how. But someday we might. Recent experiments 
have shown that there may be tiny particles called 
tachyons which move a billion times faster than photons 
(light particles). Maybe we could learn how to use 
tachyons in space communications. Messages which 
take 300 years to be delivered at the speed of light might 
take only a few hours or minutes at tachyon speed. 


How to Find Out More About the Search for Life in Outer Space 


Would you like to read the whole message sent 
aboard the Voyager spacecraft? Murmurs of Earth: 
The Voyager Interstellar Record, by Carl Sagan et al. 
(1978, 273 pages) tells how and why the record was 
prepared, This book is not easy reading, but it con- 
tains dozens of illustrations. Look for it at your library 
or bookstore, or order it ($16.00, postpaid) from: 


Random House 
400 Hahn Rad. 
Westminster, MD 21157 


's There Life in Outer Space? by Robert Kraske 
(1976, 85 pages) tells why scientists think there's life 
on other planets and describes the search for other 
civilizations in space. Look for this book at your library 
or bookstore, or order it 

($9.00, postpaid) from: kay 


ee 


Harcourt Brace Jovanovich 
757 Third Ave. 
New York, NY 10017 
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FUTURE COMMUNICATION 


Courtesy. Ground Saucer Watch (GSW), Inc 


“Look! What's that? It can't be a plane — it's just hanging 
there in midair! Hurry, get the camera!” The three hikers 
quickly set up a tripod, adjusted the camera, and 
snapped a picture of the saucer-shaped metallic object 
floating through the mist. The UFO was about 400 feet 


Unlike most UFO photos, the one from Saas-Fee seems to 
be genuine. Scientists have enlarged the photo, section 
by section, to make sure that it has not been retouched. 
They have studied it with computers and other electronic 
_ equipment. This photo has passed all the tests. It is not a 
fake. But whatis the disk-shaped object in the picture? No 
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UFOs: VISITORS FROM 
OUTER SPACE’? 


away from them. It made a humming noise. Then, sud- 
denly, it disappeared. This incident, which occurred on 
July 26, 1975, near Saas-Fee, Switzerland, is very much 
like hundreds of other UFO reports which scientists are 
investigating. 


Since ancient times, people have seen strange 
things in the sky: glowing lights, gleaming saucer- 
shaped objects, blinking disks, balls of fire darting 
about at lightning speed. In recent years, reports of 
UFOs (Unidentified Flying Objects) have come from 
every part of the world. The mysterious objects have 
been tracked by radar. They have been sighted by 
reliable observers. Scientists, air traffic controllers, 
pilots, even astronauts — all have given eyewitness 
accounts. 


Every year, investigators study thousands of UFO 
reports. Most of the sightings turn out to be weather 
balloons, satellites, swamp gas, saucer-shaped 
clouds, meteors, ball lightning, flocks of birds, and 
other ordinary objects. A few cases are hoaxes: 
tricks played by practical jokers. But every year 
there are UFOs which defy explanation. Are they 
spaceships from another planet? Are visitors from 
an advanced civilization observing us? Or are UFOs 
caused by some force of nature which present-day 
science cannot explain? Someday scientists hope 


- to answer these questions. 


Can You Tell Which of These Are “Real” UFOs? 


Courtesy, Ground Saucer Watch (GSW), Inc 


Answer: None of them are “real” UFOs. The first picture is 
a hoax. Someone cut “flying saucers” out of cardboard, 
pasted them on a piece of glass, and photographed 
them. The “UFOs” in the second picture were created by 


Solving the Mystery of UFOs 


Today, scientists are using all kinds of new tools to study 
UFOs. They are searching for the objects with laser 
beams and special radar systems. They are designing 
special electronic equipment which they can bring to the 
scene of a UFO sighting to measure magnetic and gravi- 
tational disturbances and other effects which UFOs seem 
to produce. Scientists are also examining UFO photos 


How to Find Out More About UFOs 


Are There Alien Beings? The Story 
of UFO's by Gerald Snyder (1980, 
160 pages) tells of famous UFO 
cases still unsolved and some 
already explained. The book also 
deals with questions people ask 
about UFOs. Maybe you'll find 
answers to some of your ques- 
tions. Look for this book at your 
library or bookstore, or order it 
($9.54, postpaid) from: 

Julian Messner 

1230 Ave. of the Americas 

New York, NY 10020 


ARE THERE 
AUEN BEINGS? 


Would you like to make a model of an alien scoutship? 
This flying saucer kit (No. 5325) costs $7.00, postpaid. It 
contains all the parts you need to build the model.* 
Order it from: 

Centuri 

Box 1988 

Phoenix, AZ 85001 


*If you want to launch it, write for further information. 
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a reflection in the camera lens. In the third picture, the 
disk-shaped object is actually just a cloud. UFOs can be 
tricky. Pictures like these have fooled lots of people, even 
scientists. 


with special computer techniques which make fuzzy im- 
ages sharp and clear. By using computers to analyze a 
picture, researchers can often determine the size of a 
UFO, its shape, its density, and even its speed. Perhaps 
someday the scientists’ careful detective work will help 
solve the age-old mystery of UFOs. 


UFO by Rhoda Blumberg (1977, 
64 pages) tells how objects such 
as satellites, meteors, and flocks 
of birds can be mistaken for UFOs. 
Look for this book at your library or 
bookstore, or order it ($2.25, post- 
paid) from: 

Avon Books 

Mail Order Dept. 

224 W. 57th St. 

New York, NY 10019 


These are two of the many organizations which investi- | 
gate UFO reports. If you write to them, they will send you | 
information on their work. Be sure to tell them your age or 
grade in school and include a stamped, self-addressed 
envelope. 


Ground Saucer Watch Center for UFO Studies 


(GSW), Inc. Associates Education & 
13238 N. 7th Dr. Business Office as 
Phoenix, AZ 85029 


camels do on Earth. 


Suppose that visitors from another planet really do 
land here in their spaceships someday. Will we be 
able to communicate with them? Many people hope 
so. Any space creatures who reach Earth will prob- 
ably have come from a civilization that is more ad- 
vanced than any on our planet. They may know 
many things that we don't know. Maybe they will be 
able to answer some of the questions about the 
universe which puzzle our scientists — questions 
_ like, How did the universe begin? How oldis it? Does 
the universe stop at some point — or does it go on 
and on? 


Talking to aliens won't be easy. Their language may 


t. 
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This being from outer space appeared in the movie Close Encounters of the Third Kind. Would real “aliens” look like this? 
Not necessarily. It would depend on what kind of planet they came from. Alll living things adapt to the places where they 
live. Creatures who live on a planet with less gravity than Earth might be taller than we are. They might have lighter 
skeletons and weaker muscles. If their planets very dry, they might store water in special places in their bodies the way 


be very different from any on Earth. In the past, we 
have had trouble understanding other humans who 
speak different languages and keep different cus- 
toms. Will we be able to understand the ideas and 
experiences of creatures who come from some- 
where else in the universe? Will we be able to com- 
municate with beings who may be more intelligent 
than we are, but who look like giant insects . . . or 
bats . . . or giraffes? It will be difficult — but perhaps 
not impossible. Some people are already practicing 
this kind of communication. They are learning how to 
talk to the “aliens” who live right here on Earth: 
animals like chimpanzees, whales, and dolphins. 
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As a species, ‘dolphins are older than human beings. 
They appeared on the planet millions of years before we 
did, and they have had brains equal to ours for at least 30 
million years. Dolphins use an enormous variety of clicks, 
whistles, and other sounds to communicate with one 
another. They respond to people's voices with sounds 
that are very much like human speech. But since dolphins 
usually “talk” underwater, it has been hard for humans to 
learn “Dolphinese." Now scientists are hoping to use 
computers to translate human speech into sound waves 
dolphins can understand and the dolphins’ sounds into 
symbols humans can use. Maybe someday humans and 
dolphins will be able to talk to each other easily, using this 
new inter-species computer language. 


Find out more about Lana and 
other “talking” chimpanzees in 
Reading, Writing, Chattering 
Chimps by Aline Amon (1975, 
118 pages). Get this book from 
your library or bookstore, or 
order it ($8.81, postpaid) from: 

Atheneum 

Book Warehouse 

Vreeland Ave. 

Totowa, NJ 07512 


year. Write to: 
Box 318 


How to Find Out More About Talking to Aliens 


You can contact a group which is finding ways for humans and other 
animals to listen to one another. Members of Interspecies Communication 
believe we can learn important lessons from animals about sharing the 
Earth. The group has a newsletter, and membership for students is $12 per 


Interspecies Communication 


Bolinas, CA 94924 


Lana, a chimpanzee at the Yerkes Primate Center in 
Georgia, “talks” by pressing buttons on a computer 
keyboard. She uses the machine to ask for something to 
eat or drink, to turn on music or a movie, or to get ahuman 
to play with her. Apes have trouble making the sounds of 
human speech because their throats are shaped dif- 
ferently from ours. But they can communicate with ges- 
tures or other visual symbols instead of sounds. Chimpan- 
zees have learned Amesian, a sign language used by 
deaf people. They have also learned to “read” and “write” 
by placing plastic symbols on a board. Some chimpan- 
zees can use more than 100 different symbols. They have 
even invented words of their own. Scientists don't yet 
know the limits of chimps' ability to use human languages. 


This book tells how many ani- 
mals communicate with ont 
another and how scientists are 
trying to talk to them. Look for 
Talking with the Animals by 
Danie! Cohen (134 pages, 
1971) at your library or book- 
store, or order it ($6.81, post- 
paid) from: 

Dodd, Mead & Co. 

79 Madison Ave. 

New York, NY 10016 


SEND! 
FOR 
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pical day's news headlines scream of riots... 
_ Violent demonstrations . . . bombings . . . military 
takeovers .. . war! Will someone eventually push the 
nuclear panic button? Or will we learn how to resolve 
differences in a peaceful way? 


according to that idea. We're stockpiling more 
_ weapons, inventing deadlier missiles, and building 
‘more bombers. But many people are wondering 
‘whether there might be better ways of working to- 


a Chain Letter for Peace 


To: The President of the United States 
_ The Premier of the Soviet Union 


Dear World Leaders: 


am deeply concerned about the future of our two 
| countries and of our planet. Lately our governments 
have not been acting in a friendly way. Dangerous 
threats have been made. Once again, our countries are 
stepping up the nuclear arms race. 


=| Two decades ago, our Countries set a seemingly im- 
=| possible goal: to put people in space and on the moon. 
=| Inless than a decade, we succeeded. | believe that we 

| can reach a greater goal: we can end the threat of 
nuclear war by 1990 and achieve world peace by the 
year 2000. 


=| /amconvinced that you, as world leaders, can achieve 


ed 


| the of world peace — if you have the strong support 


‘your citizens and all the peoples of the world. United, 
‘Can give you a new choice: to act for global security 
as national security. 


e copies of the letter above. (If you wish, 
a. one copy and then make photo- 


VAR ... OR PEACE? 


ward peace. Some ideas have already been pro- 
posed. A group of Americans is now trying to estab- 
lish a National Peace Academy where people could 
be trained to resolve conflicts in nonviolent ways. A 
U.S. Army colonel has proposed a new army unit 
called the First Earth Battalion. Soldiers who be- 
came members of this unit would be taught peaceful 
methods of problem solving and would work toward 
the good of the entire planet. These and other pro- 
jects may help ensure a peaceful future for all of us. 


‘The Chinese philosopher Confucius once said: "There will be no peace until the individual citizen wants it, seeks it, and 
for it.” Here's one way you can begin working for peace: start a chain letter. 


lwantyou to know of my commitment to work for peace. | 

promise to try to convince others of the need for under- 

standing between our countries. In turn, | ask you to take 

the following steps to improve the relations between our 

two nations: 

1, Promise never to launch a first-strike nuclear attack. 

2. Promise that your government will work toward the 
goal of achieving safety from the threat of nuclear war 
by 1990 and world peace by 2000. Move toward 
these goals by working to end testing, development, 
and deployment of all nuclear weapons. 

3. Setup more exchange programs in science, educa- 
tion, the arts, and other fields between the United 
States and the Soviet Union. 


| am aware that these paths may be risky for you. / 
admire your courage in taking positive action toward 
world peace. 

Sle[eSioh 2S Se renee 


Address: 


3. Send or give the letter to five interested friends. In- 
clude the instructions, and add your own comments 
if you like. Please be sure that people follow through. 

4. Youmay alsowish to present the letter to the mayor of 
your town and to other leaders of your community. 
Ask them to endorse or support it. 

5. Ask groups such as your school class, 4-H Club, or 
scout troup to help sponsor the letter. 

If you send the letter to five friends, each of whom sends 

it to five more, who find five more friends, who send it to 

five more . . . a total of 625 letters will reach Washington 
and 625 more will be sent to Moscow — all as a result of 
your original letter. 


\ 


Will space become a battleground someday? Both the United States and the Soviet Union have already launched 
military spy satellites, and both countries are testing laser weapons which could shoot down satellites belonging to an 
enemy. The possibility of war in space makes the pursuit of peace more urgent than ever. 
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FUTURE } 
TRANSPORTATION 


In the future, trains may travel hundreds of times faster than today’s 
fastest jets. By the year 2020, you may be able to board an early morning 
train in New York City, pay a quick visit to Aunt Minnie in Los Angeles, 
and be back home at lunchtime. A one-way coast-to-coast trip will take 
just 21 minutes! 


In some areas of the country, high-speed trains may make plane travel 
outdated. But by then, the airlines may have expanded their service to 
include regularly scheduled shuttle flights into space. The shuttles will 
dock at a space base in Earth orbit. There passengers will transfer to 
large space liners which will carry them to mining towns on the moon, to 
space colonies, or to orbiting space hotels. 


Meanwhile, back on Earth, the automobile will still be most people's 
favorite means of transportation. But today’s noisy gas-guzzlers will have 
disappeared. People will travel from place to place in clean, quiet cars 
powered by hydrogen or electricity. Or, for short trips, they'll use human- 
powered vehicles — streamlined bicycles or tricycles which can easily 
be pedaled at speeds of 25 to 30 miles an hour. 


Future City — Painting by David Schleinkofer © 1979 Champion Intemational Corporation. 
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FUTURE TRANSPORTATION 


Late again! Rick Ryder grabs his helmet and dashes for 
the garage. He climbs into his new Vector cycle and 
slides the clear plastic canopy up over his head. Class 
starts in just 20 minutes, but if traffic isn’t too heavy, he 
might just make it. As he approaches the freeway ramp, 
he shifts into high gear and heads for the lane marked 
“HPV's Only.” The Vector accelerates smoothly and 
_ Silently. It zooms past a Volkswagen ... a Cadillac ... an 
_ MG. Oh-oh. What's that flashing red light? A policeman 
~ motions to Rick to pull over. 
"Do you know how fast you were going, sonny?” the 
- Officer asks sternly. 
“Uh... no, sir, | don't.” 
_ “I clocked you at 62 miles per hour. That's seven miles 


SUPER 
CYCLES 


BICYCLES THAT 
BREAK THE 
SPEED LIMIT 
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over the speed limit. You'd better get a speedometer for 
that fancy bicycle of yours.” 


A speeding ticket for a cyclist? In the future it could really 
happen. On several California racetracks, bicycles have 
already been clocked at over 60 mph. But these aren't the 
ordinary 10-speed bikes most people ride today. They're 
new streamlined vehicles like the Vector that are pedaled 
while leaning back or lying down. These super-fast hu- 
man powered vehicles (HPVs) are not yet safe to ride in 
traffic. But someday people may pedal them to work or to 
school in the same time that it now takes to go by car — 
and with no more effort than it takes to ride an ordinary 
bicycle. 
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How Fast Can We Go Under Our Own Power? 


Every year inventors test new bicycle designs in an annual race held by the International Human Powered Vehicle 
Association (IHPVA) in southern California. The first three cycles pictured below were entered in the 1981 competition. 


The last two photos are from the 1977 race. 


Courtesy Yiorgos Naourn 


On a bicycle, streamlining is the key to high speed. A 
person bending over the handlebars of an ordinary bicy- 
cle catches the wind instead of slicing cleanly through it. If 
a streamlined canopy is placed over the bicycle, air flows 
around it smoothly and the bike can go much faster. 


Courtesy Yiorgos Naoum 


a 


Builders who enter cycles in the International Human 
Powered Speed Championships must follow one basic 
rule: vehicles cannot use stored energy of any sort. They 
mustrun entirely on the rider's own power. Other than that, 
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Vehicles like these are built for speed, not rider comfort. 
Some riders need a team of assistants to help them into 
the machines and hold them up until they get moving. 


A bike can also go faster if the rider pedals it while lying 
down. When riders sit upright, they push down on the 
pedals with about as much pressure as their body weight. 
But when they lie on their stomachs or their backs and 
push outward, their feet press against the pedals with 
much greater force. 


the design is limited only by the builder's imagination. 
Some cycles are made for just one rider. Others have two 
or more. The one in the picture above is a three-person 
machine. 


A modified version of this bicycle was the first single-rider 
vehicle to reach 50 mph. The speed record for single- 
rider bikes is now 58.64 mph. Multiple-rider vehicles have 
gone as fast as 62.92 mph. Some IHPVA members think 
that human powered vehicles may eventually reach 
speeds of 70 mph or more. 
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Today, most supercycles are being built just for 
facing. You aren't likely to see someone riding one 
down the street. But bikes like the one above may 
soon be appearing in cycle shops around the coun- 
try. They are called “recumbent” bikes because the 
fider sits in a recumbent or reclining position. 


Recumbents are not new. Several of these bicycles 
were built around the turn of the century. In 1930, a 
cyclist riding a French-made recumbent set many 
records. In one race, he defeated the world cham- 
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a bicycle? Why not? When there's a stiff breeze 
, you Can let the wind do all the work. If the wind 
you can travel by pedal-power. The Sailtrike shown 
picture will sail two to three times as fast as the wind 
This means that in a 10 mph wind, it’s possible to 
eeds of 20 to 30 mph. Even a 10 mph breeze 


MORE HUMAN POWERED VEHICLES 


. 


pion. After that, racing officials decided that recum- 
bents were “not bicycles” and banned them from 
competition. So bicycle manufacturers stopped 
making them. 


Now there is new interest in recumbents. They are 
faster, safer, and more comfortable than ordinary 
bikes. When fitted with a windbreak canopy, they 
can easily be ridden at around 20 mph, the average 
speed at which cars travel in the city. 


provides enough power so that the rider doesn't have to 
pedal at all. Sailtrikes can be ridden in parking lots and on 
school playgrounds, beaches, deserts, and Country 
roads. A few people have even ridden them all the way 
across the country. Inthe future, land sailing may become 
as popular a sport as sailing on the water. 
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Bikes and trikes ahoy! You can get a FREE brochure on 
the “Sailtrike.” Or maybe you would like a whole kit 
($5.00, postpaid) on landsailing. The kit has lots of in- 
formation on both landsailing and roadsailing, and even 
a booklet on doing stunts called “Stunting the Wind.” For 
either the brochure or the kit, write to: 

Rans Co. 

408 Milner 
Hays, KS 67601 
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The International Human Powered 
Vehicle Association wants to in- 
terest people in vehicles driven by 
human muscle power. The group 
encourages the building of human 
powered vehicles for use on land, 
water, or in the air. Every year they 
hold races, and vehicles of every 
shape and size enter. Their news- 
letter, Human Power, has reports 
of these races and pictures of the 
vehicles. A membership in the 
IHPVA costs $15/year. For more 
information, write to: 

International Human Powered 

Vehicle Assoc. 
1203 Yale Ave. 
Claremont, CA 91711 


Find out more about recumbent bicycles. This one, the 
STRATUS, has a frame that can adjust to any size rider. It 
is comfortable and easy to ride. Its designer says it even 
handles great around corners! The STRATUS comes in 
five or ten speeds. For more information, write to: 


Rans Co. 
408 Milner 
Hays, KS 67601 


Would you like to do more travel- 
ing with the human powered ve- 
hicle you already own? The Frost 
Valley YMCA offers biking/camp- 
ing trips for kids in grades 8 
through 11. Bikers travel through 
the beautiful country in the north- 
eastern U.S. and southeastern 
Canada. Each trip lasts from 2-4 
weeks. For more information, write 
to: 


Frost Valley YMCA 


298 Claremont Ave. 
Montclair, NJ. 07042 


Bikecentennial — a nonprofit bicycle travel organization 
—has already mapped over 9,000 miles of quiet, scenic | 
bike routes all over the country. By 1984, the group | 
hopes to search out another 6,000 miles of bike trails. if _ 
your group is planning a bike trip, you might want to write - 
to Bikecentennial for maps and Seinen. If you be- 
come a Bikecentennial member ($16/year for students), 
you'll get big discounts on route maps and onthe many | 
books and other publications in their bookstore. You'll, 
also get a copy of the Cyclists’ Yellow Pages to help in | — 
trip planning and BikeReport, a bike touring magazine 
published every other month. Peelinscuc:. n 
bookstore catalog, write to: 
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FUTURE TRANSPORTATION 


if you think the VW bug is a small car, wait till you see the 
Free-Way. It’s not much bigger than a motorcycle and it 
Seats just two passengers. But it zips around town at 
speeds up to 65 miles per hour and travels up to 100 miles 
On just one gallon of gas. 


If the price of gasoline keeps on rising, you may see many 


Is This a Car of the Future? 


The StaRRcar (Self-transit Rail and Road Car) can be 
driven on city streets. But it can also travel on the guide- 
way of a rapid transit system, just like a train, Someday 


j 
i 
d 
| 


i 


eunquy syodeeuuy Oy) Wau} uorssiuuod UUM peayuudey 


more people driving “commuter cars” like the Free-Way. 
Families may still use bigger cars for long-distance travel. 
But they'll use mini-cars for short trips — driving to work or 
school, shopping, or running errands. If every family used 
a mini-car for this sort of driving, we could save two-thirds 
of the auto fuel we use today. 


people who live in the suburbs may drive this vehicle to 
the train station, hook it onto a track, and be whisked 
downtown in just half the time it now takes to get there. 
Here's how one person might make the trip: 


The traveler leaves home 

in a rented StaRRcar. The 
_ Car is powered by electric 
batteries which have 
| been recharged during 
| the night. 


The traveler doesn't have 
to worry about getting to 
the station at a certain 
time. He can set his own 
schedule. 


Once the StaRRear is 
hooked onto the guide- 
way, it moves automati- 
cally at 60 mph. The driv- 
er can sit back and read 
the newspaper. 


When the traveler reach- 
es the city, he switches 
his car off the main line 
and gets out. He'll pick up 
another car for the trip 
home. 
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Courtouy: Julius Tamouunas 


Inventors are figuring out all kinds of ways to beat high fuel 
prices. This car has both a gasoline engine and an elec- 
tric motor. When the car is running at high speeds, the 
river switches to electric power generated by the wind 
turbine mounted on the roof. With help from the wind, the 
car gets up to 100 miles per gallon. 
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Courtesy, Cadillac, General Motors 
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Someday computers will be standard equipment on ev- 
ery car. They'll monitor your speed, gas consumption, 
and mileage. When you take a trip, they'll tell you how 
many miles you have to go and when you'll arrive. Today's 
car computers flash this information on a display screen 
on the dashboard. But computers of the future may talk to 
you. Your 1988 Cadillac may announce, “You're running 
low on gas — there's just enough left for 20 miles.” Or it 
may tell you sternly, “Oil pressure is low. Stop the car.” 
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The Day Starter won a prize at the 1981 Minnesota Elec- 
tric Vehicle Rally. The car traveled 91 miles on a single 
battery charge — farther than any others entered in the 
race. Electric cars run almost silently and they don't pol- 
lute the air. Their batteries can be recharged by plugging 
the car into any electric outlet. In the future, electric car 
batteries will be more powerful. Cars will be able to travel 
farther between charges. By 1990 one out of every 10 
vehicles in the U.S. may be powered by electricity. 


How to Find Out More About Cars of Tomorrow 


if you'd like to find out more 
about the Free-Way mini-car, HIGH MILEAGE VEHICLES 
send for this 24-page booklet. 3 AA 
ltis ahandbook for adults who 
are thinking of buying one of 
these cars, but it contains lots 


of interesting information, pic- 
tures, and diagrams. To order 
the booklet, send $2.95 to: 


H-M Vehicles 
12123 S. 16th Ave. 
Burnsville, MN 55337 


Someday we may travel in 
cars that ride on cushions of 
air. Find out how they'll work 
by experimenting with this toy 
air-cushion car. It costs $8.95, 
postpaid, and comes with a 
48" control line and a battery 
case. You have to provide the 
batteries. Order Scoot Air Car 
(No. 470) from: 

Central States Sales 

PO Box 593 

Wayzata, MN 55391 


FUTURE TRANSPORTATION 


FLYING. 
TRAINS 


"These passengers are boarding a long-distance subway 
train at an underground station. 
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In the future, trains may not run on rails. Instead, 
they'll float slightly above their guideways or shoot 
through the middle of underground tunnels or tubes. 
The cutaway drawing above shows one type of 
flying train which engineers are now studying. It will 
travel through a tube on a cushion of air and will be 
powered by an engine similar to those used in to- 
day's jet aircraft. A train in this “tubeflight” system 
will travel as fast as 400 mph. 


But scientists are already talking about a train that 
will go even faster. This train, called Planetran, will 
travel in an airless tunnel deep underground. It will 
ride on magnetic waves generated by the train cars 
and by tracks running through the tunnel. With no air 
pressure to overcome, Planetran will be able to 
shoot through the vacuum tube at speeds of 14,000 
mph — fast enough to whisk passengers from New 
York to Los Angeles in just 21 minutes! 
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Flying trains are already being built. In Japan and in Wes‘ 
Germany, engineers are already testing trains which float 
on a cushion of air above a guideway instead of running 
on rails. These are called “maglev” trains because they 
are propelled by magnetic forces and because they levi- 
tate, or float, slightly above a track. Ordinary trains are 
slowed down by friction between the wheels and the rail. 
This source of friction is eliminated with maglev trains, so 
these can go much faster 
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have already reached speeds of over 300 mph. 
linked with a network of maglev trains. 


Around the World by Subway? 


The map at the right shows the cities Planetran might 
serve in the United States. Other countries will probably 
also develop long-distance subway systems. Eventually 
the U.S. Planetran network might be hooked into sub- 
ways in Europe, Asia, and Africa through tunnels run- 
ning under the ocean. Someday you may be able to 
travel around the world by subway in just three hours! 


Courtesy. Robert Salter AAS. 


Maglev trains built by the Japanese National Railway © Japanese maglev trains are tested on this four-mile-long 
track. Someday many of Japan's major cities may be 
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hovercraft rides on a cushion of air which is produced 
/ the fans at the front and back and trapped beneath the 
Kirt.” This kind of boat skims over the surface of the 
Water without touching it, so it can travel in shallow water 

— OF even up onto the beach — with no trouble at all, A 
aft can travel where no other kind of vehicle can. It 
Snow or ice, mud or marshland. 
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In the future, ships’ passengers may enjoy faster 
and more comfortable journeys. Instead of pitching 
and tossing in rough weather, ships will skim right 
over the waves. One kind of flying ship is shown In 
the picture above. It's called a hydrofoil because it 
rides on underwater “wings” called foils. At speeds 
of 20 miles an hour or less, hydrofoils operate just 
like ordinary boats. But at higher speeds, the foils lift 
the boat up and out of the water in much the same 
way as wings lift an airplane into the air. When air- 
borne, hydrofoils can travel more than twice as fast 
as ordinary ships. 


Hydrofoils are already ferrying passengers across 
rivers and between coastal cities. But these boats 
aren'tlarge enough to travel across the ocean. Inthe 
future, another kind of flying ship — the hovercraft — 
may be used on deep sea routes. Ship designers 
say that large air-cushion vehicles would actually be 
more efficient to operate than the small ones in use 
today. They would also be very fast. An ocean-going 
hovercraft could cross the Atlantic in less than a day 
— about one-fifth the time it takes for today’s fastest 
ocean liners to make the trip. 


FLYING 
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Ahundred years ago, all ships were powered by the 
wind. Then motor-drawn ships were invented. This 
kind of ship could be operated by small crews, andit 
could travel even when the wind died. Before long, 
oil-powered freighters and ocean liners had re- 
placed all the old clipper ships. 


Oil used to be cheap, but now oil costs are rising. 
Diesel fuel, the kind of oil ships use, is 10 times as 
expensive as it was just 10 years ago. The search is 
on for new sources of energy to drive ships. Soon 
wind-powered ships may be making a comeback. 
Inventors have proposed some imaginative ideas 
for future sailing ships — like making a giant cata- 
maran out of two destroyers (as in the drawing 
above). Or hitching ships to giant kites. So far, these 
are just ideas. But a Japanese oil tanker, the Shin 
Aitoku Maru, has actually been outfitted as a mod- 
em-day clipper ship. This ship has diesel engines to 
provide power when winds are unfavorable. But she 
also has two collapsible plastic sails that can be 
adjusted entirely by computer. By using wind pow- 
er, her owners expect to save $500,000 a year in fuel 
costs. 


With a Capsela construction set, you can design your 
own ships of the future — and make them run. No 
tools are needed — every part snaps together. Each 
model is transparent so you can see how it works. You 
can get sets of various sizes, depending on which 
models you'd like to make. Write for a FREE Capsela 
catalog from: 

Play — Jour, Inc. 

200 Fifth Ave., Suite 1024 
New York, NY 10010 


FUTURE TRANSPORTATION 


Courtesy. Wiliams Internationa! and Boll Acraspace Company 
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It's a bird! It's aplane! No... it's ajet-powered backpack! 
Just strap it on, and away you go! By moving two control 
levers, you can float high in the-air or fly forward, back- 
ward, or sideways. And you can do all this at speeds up to 
60 miles per hour. Imagine skimming over the treetops, as 
free as a bird, or flying to school and landing right in the 
schoolyard! Right now the jet pack is only in the test 
stages, but in the future it may be useful to people in many 
kinds of jobs. Someday police officers may swoop down 
from the sky to untangle traffic jams or arrest criminals. 
Reporters may whiz through the air to tack down fast- 
breaking news stories. Firefighters may fly to the top of tall 
buildings, instead of climbing ladders. 


Left NASA is testing another kind of jet backpack. Astro- 
nauts will wear it when there's work to be done outside 
their spacecraft. It's hard for astronauts to push repair 
parts into position or even turn a screw while they're 
floating in space. The jet pack will make their work much 
easier. They'll be able to maneuver into just the right 
position and stay there until the job is done. 


Proto by Vince Streane 


This may look like an ordinary hot-air balloon, but it isn't. 
The air inside it is heated by the sun's rays, instead of by 
the usual propane burner. Here's how the sun makes the 
balloon fly. One side of the balloon is made of clear 
plastic. The other side is black. When the clear side faces 
the sun, light streams in and is absorbed by the black 
material on the opposite side. As this material heats up, it 
warms the air inside the balloon. When the air gets warm 
enough, the balloon rises. As long as the clear side is 
pointed toward the sun, the balloon keeps on rising. Butif 
it turns around with the black side toward the sun, it will 
start going down. The black side has a shiny layer on its 
outer surface to reflect the light. When sunlight can't get 
in, the air inside cools off and the balloon descends. 
During a flight, the balloon’s height is controlled by a pair 
of battery-driven propellers. They turn it toward or away 
from the sun. The solar balloon has flown as high as 
12,500 feet and stayed aloft more than four hours. In the 
future, many kinds of aircraft may be powered by the sun. 
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Combine a go-cart engine and a hang glider, and what do 
you get? A new, ultra-light airplane. It cruises at 35 to 40 
miles per hour and uses only about a gallon of gas for 
each hour's flying time. Taking off in an ultra-light plane is 
something like launching a kite. You strap yourself into the 
harness and lift the wings into position. Then you turn on 
the motor and run until the plane rises into the air. 
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People usually take ultra-lights on short hops. But a pilot 
flew the one in the picture — the Pterodactyl Fledgling — 
from California all the way to North Carolina. 


Prerodocty! Fledgiing 
the ponoble performer 


Send for a FREE packet of information on the Pter- 


odactyl Fledgling. Write to: 
Pterodactyl, Ltd. 
PO Box 191 
San Andreas Rd. 
Watsonville, CA 95076 
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With an average cruising speed of 8.5 miles per hour, the Gossamer Albatross is the world's slowest aircraft. 


Flying Like the Birds — Under Our Own Power 


Since the beginning of time, people have dreamed of 
human-powered flight. Inventors have tried to fly all 
‘sorts of funny-looking contraptions. Some of these 
flying machines never got off the ground. Others 
-wobbled into the air and then came crashing down to 
Earth. It seemed as if nobody could build a muscle- 
airplane that worked. Then, in 1977, an aero- 


nautical scientist named Paul McCready made aviation 
history. His bicycle airplane, the Gossamer Condor, 
stayed in the air for more than seven minutes while 
flying a twisting, 1.15-mile course. In 1979, McCready’s 
second plane, the Gossamer Albatross, crossed the 
English Channel, setting new records for both distance 
flown and time aloft. 
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oat followed close behind the Albatross in case the pilot, Bryan Allen, needed rescuing. 
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Above Although the Gossamer Condor has a wingspan 
as long as a DC-9's, the plane weighs only 70 pounds. 
The Albatross is even lighter. It weighs only 55 pounds. 
Paul McCready hopes to build other planes that are light- 
erstill. But pedaling even an ultra-light plane is hard work. 
Don't plan on flying to work or to school in a bicycle 
airplane — unless you move to a space colony which has 
lower gravity than that of the Earth. There, bicycle air- 
planes would be easy to pedal and might become a 
common means of transportation. 

Right Here's a drawing of one of the many flying ma- 
chines that never got off the ground. 


Experiment with Flight 


Paul McCready has been experimenting with airplane 
designs ever since he worked on model airplanes as a 
young boy. If you want to do some experiments of your 
own, these books will show you how, You won't need any 


expensive equipment — just paper, tape, and scissors. 
Make several different kinds of paper airplanes. Find out 
which flies the fastest... farthest... highest. Then hold a 
paper airplane contest! 


THE PAPER AIRPLANE 
80 
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if you're a beginner, read The Paper 
Airplane Book by Seymour Simon 
(1978, 48 pages). Get it from your 
library or bookstore, or order it 
($3.70, postpaid) from: 

Penguin Books 

Dept. DAF 

625 Madison Ave. 

New York, NY 10022 
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When you're ready for the more 
difficult projects, read The Great 
International Paper Airplane 
Book by Jerry Mander, George 
Dippel, and Howard Gossage 
(1967, 128 pages). Get it from your 
library or bookstore, or order it 
($7.45, postpaid) from: 

Simon and Schuster 

630 Fifth Ave. 

New York, NY 10020 


Recycle your hamburger box into a- 
high-flyer! Get patterns for eight 
planes plus tips for long-lasting | 
flights. Look for Styro-Flyers by Platt | 
Monfort (1981, 32 pages) at your — 
library or bookstore, or order | 
($4.95, postpaid) from: 

Random House 

400 Hahn Rd. 

Westminster, MD 2u67 


Courtesy Kurt Stehiing & Gordon Vaeth, NOAA 


Today airships, or blimps, are tiny compared to these giants of the future. They'll be longer than four football fields and will 


Someday scientists studying the ocean will use airships 
like these as laboratories. In this painting, an airplane is 
about to hook up to the bottom of the closest airship. A 

‘weather balloon and a rocket have just taken off from its 
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Airships look like giant balloons, but they have 
propellers and can hover, fly sideways — even 
back up. Compared to jets, airships aren't very 
speedy. They poke along at 50 to 120 miles per 
hour. But they're quiet and they don't pollute the 
air. They also save energy. Since they're filled with 
helium, which is lighter than air, they don’t need 
any fuel for takeoff. 
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In sunny parts of the world, airships could run on solar 
energy alone. In other places, they could use solar 
energy part of the time and regular fuel as a backup 
power source. 
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Courtesy Kurt Stehling & Gord 


Someday people may take their vacations on huge 
airships. These “hotels in the sky" will be roomy enough 
for theaters, ballrooms, restaurants, and observation 
decks. Because airships glide through the air so 
smoothly and silently, guests may not even notice that 
they're moving. 


Sometimes it's hard for ships to dock close to land. 
Airships can load and unload cargo while standing still in 
the air. They can rise straight up while carrying hundreds 
of thousands of pounds. So they may be used to carry 
heavy loads to and from ships in the ocean. 


Fly your own 10-ft. long solar airship! To launch it, you simply 
fill it with air, attach the 60-ft. nylon cord that comes with it, and 
place it in the sun. As the air warms up, the balloon will begin to 
rise. Order the Solar Airship (#26,627, $5.95, postpaid), from: 

Edmund Scientific Co. 

7082 Edscorp Bidg. 

Barrington, NJ 08007 


FUTURE TRANSPORTATION 


THE 
SPACE 
SHUTTLE 


The shuttle orbiter rides piggyback on a giant fuel tank. You can see how big the whole thing is by looking at the 
‘workers who are standing around the shuttle in the picture. 


The Space Shuttle: Our First Recyclable Spacecraft 


While old-fashioned spacecraft could only be used once, the space shuttle can be flown 50 or more times. it 


won't be long before space shuttles are making regular flights, Carrying people and cargo back and forth from 
space stations orbiting the Earth. 
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4. Orbiting. The space shuttle 
spends anywhere from a 
week to a month circling 


2. Booster separation. When 3. Outer tank separation. The the Earth. 
the shuttle is about 27 miles outer tank carries enough 
above the Earth, its rocket liquid fuel and oxygen for 
boosters drop off and para- takeoff. When the shuttle 
chute into the ocean. A ship is about 75 miles above 
recovers them so they can the Earth, the outer tank 
be used again. drops off and floats away 
into space. 


5. Reentry. Once the space 
The space shuttle acts like a lot shuttle is back in the Earth's 
of different flying machines atmosphere, the pilot flies it 
combined. It takes off like a just like an airplane. 
rocket, orbits like a satellite, 
and lands like an airplane. 
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41. Takeoff. The shuttle is 
launched from Kennedy 


6. Landing. The shuttle 


Space Center in Florida lands on an airport runway. 
or Vandenberg Air Force Soon it will be ready for 
Base in California. The official space shuttle emblem. another mission. 
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body of my model, and | used the inside corrugated 
paper to cover up the can, then | took an eight-ounce 
[plastic foam] cup and cut a triangle in the side of it. | 
put plastic wrap on the inside of the triangle for a 
window. | attached the cup, or nose cone, to the body 
of the space shuttle. | used pieces of [plastic foam] 
cups for passenger seats and the pilot's seat which ! 
labeled Captain Kirk. | took two pieces of construction 
paper and drew symbols representing the inside of a 
space shuttle. | made the engines from two plastic [8 
Christopher Plamp of Louisville, Kentucky, made cups and attached them to the rear of the space i= 
this model. If you'd like to make one too, read on and —_ shuttle. | made the fuel tanks out of another piece of — 
he'll tell you how: “! used a potato chip can for the corrugated paper.” 
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FUTURE TRANSPORTATION 


THE HARD-WORKING SPACE SHUTTLE 


The space shuttle is sometimes called a “space truck” because it can haul so many different kinds of cargo. One of its 
main jobs will be to place satellites into orbit around the Earth. The shuttle can carry up to five satellites at a time. It can 
also handle satellites that are too big or too heavy to be launched from the Earth. 


Some satellites have to be boosted into very high orbits — 
higher than even the shuttle can reach. So the shuttle will 
carry them out to where the pull of the Earth's gravity is 
weaker, and small rockets will lift them into their final orbit. 
in this illustration, the shuttle has just released a satellite. 
The shuttle will move a safe distance away before the 
satellite's engines are fired. 
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This space telescope is so big and so fragile that it can't 
be launched with rockets. The space shuttle will carry it 
safely into orbit. Astronomers will use the telescope to 
study high-energy particles such as X rays and gamma 
fays. These particles can't be studied from Earth because 
they are absorbed by the atmosphere. They may provide 
clues which will help scientists understand quasars, pul- 
sars, black holes, and other cosmic mysteries. 
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Up until now, satellite breakdowns have been costly dis- 
asters. If a satellite couldn't be fixed from the ground, it 
was a total loss. The shuttle will be able to catch up with a 
broken satellite and hover nearby until workers can find 
Out what's wrong. The workers will try to fix the satellite on 
the spot. Ifthey can't, the shuttle’s huge robot arm will haul 
the satellite inside so it can be taken back down to Earth 
for repairs. 
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The shuitle’s cargo area is big enough to carry a labora- 
tory called Spacelab, which was built by 11 countries 
belonging to the European Space Agency (ESA). 
Spacelab has two parts. There is a pressurized area 
where scientists can work without wearing space suits, 
and an open platform where telescopes, antennas, and 
other equipment can be exposed to outer space. Scien- 
tists from all over the world will work in Spacelab. The 
figures on the official Spacelab emblem symbolize peo- 
ple from many different lands working together. 


SPACE SHUTTLE 


A SPACE TRANSPORTATION SYSTEM 
Tevific® ecm 


activity book, send $1.25 to: 


The Aerospace Education 
Development Center 
National Headquarters, 
Civil Air Patrol! (ED) 
Maxwell Air Force Base, 
AL 36112 
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s to Color, Cut Out The Space Shuttle at Work by How- —_ In Space Shuttle 107, players plan 
ard Allaway (1979, 76 pages) isan and carry out missions to Earth orbit 
adult book, but you might find it in- | and beyond. (Ages: 7 and up. Num- 
teresting. Order it ($4.25, postpaid) — ber of players: 2 to 4.) Look for it at 


Space Shuttle 


paid) from: 
Price/Stern/Sloan 
410 N. La Cienega Blvd. 
Los Angeles, CA 90048 


How to Find Out More About the Space Shuttle 


To get this 20-page space shuttle Get this giant, full-color space shut- Read Space Shuttle by L.B. Taylor, 
tle poster (stock number 033-000- Jr. (1979, 120 pages). Get it from 
00743-4, $2.50). Order it from: your library or bookstore, or order it 
Superintendent of Documents ($7.95, postpaid) from: 
U.S. Gov't. Printing Office 
Washington, DC 20402 


and Fly! by Richard Wagner (1979, 
24 pages) is a book full of shuttle 
models. Look for it at your bookstore 
or toy store, or order it ($3.00, post- 
Superintendent of Documents postpaid) from: 
U.S. Gov't. Printing Office Ungame Co. 
Washington, DC 20402 761 Monroe Way 
Ask for stock no. 033-000-00779-5. 


Crowell Junior Books 
Keystone Industrial Park 
Scranton, PA 18512 


your toystore, or order it ($13.95, 


Placentia, CA 92670 


How do ants act when they're weightless? These stu- 
dents from two high schools in Camden, New Jersey, 
are working together on a project that will help them 

find answers to that question. They're designing a cap- 
sule that will carry an ant colony into orbit aboard the 
space shuttle. 
High school students can enter their proposals inan | 
annual nationwide competition sponsored by NASA. 
Each year, 20 experiments will be chosen to fly aboard 
the space shuttle. So save up your ideas . . . inthe future, 
you could be one of the winners. For more information, 


wine} Space Shuttle Program 
National Science Teachers Association 
1742 Connecticut Ave. NW Rien: 
Washington, DC 20009 : 


..time is running... T-minus five, four, three, 
lift off! Flames burst from the engine. Slowly 
egins to rise. Up it goes! Soon it is just a tiny 

e sky. Watching your own model rocket blast 
| be almost as exciting as witnessing a launch at 


IS THERE 
A ROCKET 
IN YOUR 
FUTURE? 


Every year more than a million people participate in 
model rocket launchings. Most amateur rocketeers 
assemble their spaceships from kits. They use fac- 
tory-made engines which they buy at a hobby shop 
or from a supplier's catalog. A few people graduate 
from models to experimental rockets. They design 
and build their own small space vehicles — engines 
and all — from scratch. And at least one person — 
Robert Truax, an engineer — is building a real full- 
sized rocket right in his own backyard. 


Truax has named his spaceship the Volksrocket 
(People’s Rocket). He's building it with old govern- 
ment surplus equipment — like the four Atlas boost- 
ers he found in a junkyard. Sometime soon he hopes 
to launch it over the Pacific Ocean with a real live 
astronaut on board! 


Many teenagers and even younger kids build and fly 
model rockets. If you're interested in model rocketry, 
there's probably a club you can join at your school or at a 
local park, church, youth center, YMCA/YYWCA or other 
community organization. 


Courtesy, 45 Gotuty 


Most people tell Robert ae he's crazy. /, But fas 


used to that. Years ago, when he headed the U.S. 
Navy's rocket program, he suggested that the gov- 
ernment build a missile that could be launched from 
asubmarine. At the time, nobody took him seriously. 
Eight years later, the government built the missile! 
Truax also told NASA scientists long ago that they 
should come up with a reusable spacecraft. Again, 
everyone laughed — but that was before the space 
shuttle was invented. 


Why build a spaceship when the government 
already has one? Robert Truax likes the idea of the 
space shuttle, but he thinks it's too complicated and 


Random House 
400 Hahn Rd. 
Westminster, MD 21157 


Out to Launch by Ross R. Olney (1979, 
132 pages) tells all about building and 
flying model rockets — from launch to 
recovery, from starter's kits to rockets 
from scratch. Look for this book at your 
library or bookstore, or order it ($7.95, 
postpaid) from: 
Lothrup, Lee & Shephard 
Wilmor Warehouse 
Attn. Ordering Dept. 
6 Henderson Dr. 
West Caldwell, NJ 07006 


How to Find Out More About Rockets 


Did you know that the first rockets were built in China long ago? The Incredible Space 
Machines by Joanne Ryder (1982, 48 pages) tells about all kinds of space vehicles — from 
these early rockets to future spaceships. This book, which is part of the 3-2-1 Contact series, 
includes full-color NASA photos, and there's even a punch-out space shuttle model. Look for 
this book at your bookstore, or order it Cs 95, postpaid) from: 


expensive. He hopes to use his Volksrocket to prove 
that there are simpler and less costly ways to make 
spaceships. 


If he succeeds, private companies may start build- 
ing and operating rocket ships. Someday there may 
be as many rocket companies as there are airlines 
today. Then rocket launches won't be once-a-year 
occurrences. Space liners will make daily flights to 
factories in space, to mining towns on the moon — 
and probably even to space hotels in Earth orbit. 
Robert Truax and the other amateur rocketeers who 
are now designing homemade spaceships may 
help make all this possible. 


The Centuri catalog lists dozens of model sochall and 
many interesting books and pamphlets. It also in- 
cludes an 8-page flight manual, contests you can 
enter, and rocketeering news. To get a copy, see 
your local model rocket dealer or send 50¢ to: 
Centuri 

Dept. 200E, Box 1988 

Phoenix, AZ 85001 


FUTURE TRANSPORTATION 


; Science fiction stories have a way of coming true. For years, authors have written about imaginary starships like this one. 
__ Now-many scientists believe that real starships might be possible. Some experts say that we may be sending spacecraft 
‘to nearby stars before the end of the next century. 


What will the first starship be like? Scientists don't 
know for sure. They are discussing many different 
designs. One thing they do know is that it will have to 
travel much faster than today's rocket ships. Dis- 
tances between stars are immense. At the speeds 
rockets fly now, it would take about 7,000 years to 
reach Proxima Centuri, our nearest star neighbor! 
Nobody would want to take that long a trip. 


How can a spaceship be made to fly faster? A 
number of ideas have been proposed. The ship 
could be propelled by atomic energy. Or it could be 
driven by photons — intense streams of light cre- 
ated in a nuclear generator. A starship with a huge 
metallic sail could even be pushed by the force of a 
giant laser in Earth orbit. 


How would you like a full-color 2 X 3 ft. starship picture 
on your wall? Order this picture of Starship, Gene Rod- 
denberry's trouble-shooter cosmic cruiser (No. 2182, 
$5.00, postpaid) or three blueprints of the ship (No. 
2183, $3.75, postpaid). Or send for both the poster and 
blueprints (No. 2184, $6.50, postpaid). You can also get 
a FREE catalog picturing many other Star Trek items. 
Send a self-addressed stamped envelope to: 

Lincoln Enterprises 

PO Box 69470 

Los Angeles, CA 90069 


piece the size of a marble would weigh 2,000,000 tons 
on Earth. Visit a galaxy so far away that its light reaching 
us today was given off almost at the beginning of time. 
Star Hop (Ages: 10 and up; number of players: 2 to 4) 
will take you on these and dozens of other mind- 
boggling missions. Look for this game at your toystore, 
or order it ($16.95, postpaid) from: 

Teaching Concepts 

PO Box 150 
Jericho, NY 11753 


How to Find Out More About Future Space Travel 


Scientists aren't yet sure whether any of these pro- 
pulsion methods will work. But they're hoping one of 
them might. In any case, the first starship probably 
won't be able to match the speeds of the intergalac- 
tic cruisers in science fiction stories. If it's able to 
travel at about 20% of the speed of light (which is 
what scientists expect), a trip to Proxima Centuri and 
back would take about 40 years. That's better than 
7,000 years, but it's still a long trip for a human crew. 
So we'll probably send computers, instead. In 
another 50 or 100 years, these smart machines will 
be much more intelligent that any we have today. 
They will be able to repair the ship, decide which 
experiments to perform — and even choose what 
information to send back to Earth. 


Are you a Star Wars fan? With the Star Wars Punch-Out 
and Make-It Book (1978, 32 pages), you can make 
R2-D2, C-3P0, an X-wing plane, a Landspeeder, an 
Energy Pistol, a Lightsaber, a TIE Fighter, and a Sand- 
crawler — all without scissors or paste. Look for this 
book at your book or toystore, or order it ($4.95, post- 
paid) from: 
Random House 
400 Hahn Rd. 
Westminster, MD 
21157 


Space Travel in Fact and Fic- 
tion by Keith Deutsch (1980, 
96 pages) tells about both 
imaginary space travel and 
real spacecraft of the past, 
present, and future. Look for 
this book at your library or 
bookstore, or order it ($8.02, 
postpaid) from: 

Franklin Watts 

730 Fifth Ave. 

New York, NY 10019 


Join the Planetary Society and support the explorationof | 
the planets and the search for life beyond the Earth! | 
Members get a magazine filled with space news, and 
they can buy books, posters, and photos at a discount. 
Yearly dues are $15. For more information, write to: 
The Planetary Society 
PO Box 3599 
Pasadena, CA 91103 


FUTURE TRANSPORTATION 


MIND TRAVEL 


On March 11, 1974, an artist named Ingo Swann 
took part in an unusual experiment. He sat down in 
an easy chair and took a “mind trip” to the planet 
Mercury. Within minutes, he began to describe what 


he “saw” out there in space. A scientist recorded the 
description. 


A report telling what Ingo Swann claimed to have 
seen was sent to NASA space scientists. Swann had 
painted quite a different picture of the small planet 
from the one the scientists believed to be true. He 
had said that Mercury had both a magnetic field and 

_ athin atmosphere. Scientists believed that Mercury 
_had neither of these. But they would soon find out 
who was right. The Mariner 10 spacecraft was 
already on its way to Mercury. Soon it would send 
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back the first close-up photos ever taken of the 
planet. Then scientists would know the truth. 


A few weeks later, the spacecraft began radioing 
data back to Earth. The scientists could hardly be- 
lieve their eyes. Mariner 10 proved that what Ingo 
Swann had “seen” was true! 


Maybe someday we won't need rocket ships to 
Carry us to other planets, Perhaps we'll just travel 
there with our minds, the way Ingo Swann did. 
Impossible? Scientists are trying to find out. They are 
studying people who, through “mind trips,” are able 


to describe faraway places without physically going 
there. 
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| A Remote Viewing Experiment 


Drs. Harold Puthoff and Russell Targ of the Stanford Re- 
search Institute have designed many experiments to test 
people's “mind traveling” ability. They call these “remote 
viewing” experiments. In one test, a subject in the labora- 
tory in Menlo Park, California, is asked to describe a 
distant “target area” being visited by a staff member. The 
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inthis case, the target is the Louisiana Superdome in New 
Orleans. The experimenter ole took this photo described 


the place like this: ‘In front of me is a huge silvery building 
with a white dome gleaming in the sun. It is a circular 
building with metal sides. It looks like nothing so much as 
a flying saucer.” 


Test Your Remote Viewing Ability 


This is a remote viewing test that you can try yourself, 
You'll need at least three people (two experimenters and 
one subject), six or eight small objects, and a container to 
hold each object. (The containers should all be the same 
size — 35 mm film cans work well.) One experimenter 
, collects the test objects and hides one of them in each of 
the containers. Without knowing what is inside any of the 
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‘t's definitely something thin and long . . 
end . .. silvered colored.” 


. with a nail head at the 


postpaid) from: 
Franklin Watts 
730 Fifth Ave. 
New York, NY 10019 


speed of thought. According to the laws of physics, sat bodies” and “out wh cide C 
exist. Or can they? Read They Travel Outside Their Bodies by Elwood D. Baumann (1980, 4 8 | 
pages) and see what you think. Look for this book at your library or bookstore, or order it bios 


target area is chosen at random. It is known only to : 
person who is actually going there. On arriving at the 
place, this experimenter describes it on a tape recorder 

and takes photos. These are later compared with 
description and drawings of the place made by the sub- 
ject back in Menlo Park. 


Meanwhile, back at the laboratory in Menlo Park, the 
subject made this drawing. The person described the 
target as “a large circular building with a white dome” but 
wasn't sure this was right because the dome looked “like 
a flying saucer in the middle of a city.” 


containers, the second experimenter chooses one and, 
without opening it, takes it to another location. When the 
experimenter arrives at that location, the subject tries to 
describe the object in the container and draw a picture of 
it. The pictures below show the objects used in a similar 
experiment at the Stanford Research Institute and the 
descriptions and drawings people made of these objects. 
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FUTURE FUN 


The Johnsons are having a family council. They're trying to decide how 
to spend their summer vacation. Matt is in favor of attending the North 
American New Games Festival. 


“We play co-op games at school all the time,” he tells the others. “But at 
one of these festivals, there are hundreds of people playing hug tag and 
tossing Earthballs around. That sounds really cool.” 


“Well, maybe,” Margie says doubtfully. “I think I'd rather go to a health 
spa where | can soak in a hot tub or relax in one of those isolation tanks.” 


“That's not very imaginative,” Jeff protests. “Let's do something really 
far-out — like take a trip to that new hotel on the moon. |'d like to try 
floating in zero-g — and | want to collect some real moon rocks to show 
my friends — and...” 


“Wait a minute,” interrupts Mom. “Who's going to pay for a trip to the 
moon? | don't think we can afford it— at least not this year. Why don’t we 
just have a nice, quiet vacation at home? We can all watch the Robot 
Games on TV.” 


Future Fun — Drawing by Cy DeCosse © 1982 
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It takes a lot of teamwork to keep the 42-pound Earthball in orbit! And teamwork is what New Games are all about. 
New Games are for everyone —boys and girls, children and adults, friends and strangers. Any New Game you play has 


only three rules: Play Hard — Play Fair — Nobody Hurt. 


Today we play a lot of games in which some people 
win and others lose. In the future, we may play New 
Games, in which there are no losers — only winners. 
In a New Game, nobody competes with anyone 
else. Instead, everybody works together to have the 
most fun possible. 


Left The people in this picture are enjoying a game of 
Knots. To play Knots, start off by rounding up a dozen 
friends. Have everyone stand in a circle and place their 
hands in the center. Begin by grabbing someone else's 
hands. Make sure you don't end up holding both of one 
person's hands, or the hand of someone standing right 
next to you. When everyone has found two hands to hold, 
you'll all have to figure out how to untangle the knot without 
letting go of anyone’s hand. If you succeed, you'll end up 
with one big circle! 


———— 


A New Games Tournament 
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You can have a New Games Tournament with 25 people knees up. The next person sits down very gently on the 


: — or 2,500. You won't need any special equipment, but _ first person's knees. And the next person sits down on 


: you will need a large, open playing field. After a hard the second person's lap — and so on, until you've formed 
day's play, you can all rest up with the Lap Game. Have a big circle. The last person tries to lift the first 
: one person start by lying on the ground with his or her —_ person up onto his or her lap. No tickling allowed! 
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The New Games Book 


The New Games Book (1976, 196 pages) explains how to play more than 50 
New Games. It's published by Doubleday-Dolphin. Get it at your library or 
bookstore, or order it ($8.85, postpaid) from: 

The New Games Foundation 

PO Box 7901 

San Francisco, CA 94120 


You can also write to the Foundation if you want a New Games Resource 
Catalog. The catalog lists other New Games books, play equipment, and 
organizations which teach New Games. It costs $1.00, postpaid. 
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s You can order any of these games from: If you want to find out about other co-op games, 
2 Family Pastimes [S=N{p)$ send 25¢ for a complete catalog and price list. 
R.R. 4 


Canada 


More Co-op Games 


Some co-operative games are played with boards, cards, blocks, or pieces. 


In eeanunity. all players work = In Warp ' 'n Woof, each player tries In Zen Blocks, players work as a_ 
together to build a community. to get a set of pieces from startto team to match the symbols on the 
They help each other through home. Nobody can try to keep 14 blocks and make a complete 
Bad Feelings with Love and Plain another player from reaching this cube. This game has many vari- 
Speaking. Everybody wins to- goal, since the game isn't over ations, including Silent Zen, 
gether. (Ages: 10 and up. Num- until everyone is safely home. Speed Zen, and Draw Zen. 
ber of players: 2 to 15. Price: (Ages: 7 and up. Number of play- (Ages: 6 and up. Number of play- 
$14.65, postpaid.) 
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ers: 2 to 4. Price: $9.50, postpaid.) ers: 2 to 13. Price: $9.40, postpaid.) 


FUTURE FUN 
: TOMORROW'S ATHLETE: 


A computer can analyze every movement of a golf swing 

‘Of a discus throw. Here’s how it's done: first the athlete is 
‘photographed while he or she is actually performing. The 
film is projected on a screen, a frame at a time, and the 
person's position is traced with a special pen. The trac- 
ings produce a moving stick figure ona computer screen. 
The movements of this stick figure reveal even the tiniest 
flaws in the person's technique — mistakes the athlete 
notice and the coach can't see. 


u're 
going to be an Olympic champion, you're going to 
have to try harder.” That's not your coach nagging 
you — it's acomputer. In its memory, it has all kinds 
of information about you. It knows how efficiently 
your body uses oxygen and how powerful your mus- 
Cles are. It knows all about your body build, your 
reflexes, and how fast you respond when you see or 
hear something. It uses this information to design a 
training program especially for you. As you practice, 
it lets you know how you're doing. It even warns you 
if you're overdoing — or scolds you if you're being 
lazy. 


Would you like to have a computer for a coach? You 
probably don't have long to wait. Computers are 
already being used to train professional football 
players and Olympic athletes. Before long, schools, 
health clubs, and recreation centers will also have 
computers to help people get in shape. 
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In the future, athletes may consider mental exer- 
cises as important as physical ones. Football 
practice will begin with a relaxation session. Play- 
ers will learn how to get rid of nervous tension — 
and how to stay relaxed, even in the midst of an 
exciting game. They'll learn how to picture the 
moves they want to make when they get out on 
the field. They'll imagine how it would feel to make 
aperfect pass or run for a touchdown. Before they 
play areal game, they'll rehearse imaginary ones 
many times in their minds. And then, in the real 
games, they'll play as well as they did in the ones 
they pictured. 


Some athletes are already using relaxation and 
imaging exercises in their practice sessions. The 
University of Wisconsin at La Crosse football team 
(pictured above) has found that this kind of train- 
ing improves their playing and reduces injuries. 


An Imaging Exercise for Runners 


Begin by centering yourself. Lie down. Breathe deep- 
ly and release tension in every part of your body. Now 
imagine a grove of trees about 100 yards away. 
Picture a man sitting next to one of the trees. He has a 
crank in his hand. The crank is attached to a wire 
which runs from the tree to a harness which you're 
wearing around your waist. When the man tums the 
crank, he will pull you toward the tree. 


Now stand up. Go over the picture in your mind once 
more before you start to move. Open your eyes just 
slightly, so that you can see where you are going, but 
try to keep your awareness focused inward. When 
you feel the rope beginning to pull taut, anchor your 
legs in the ground. Sway your pelvis forward, feeling 
the full tautness of the rope. Wait alittle, When the time 
is tight, give in to the pull of the rope, and let yourself 
be swept up the field. 
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FUTURE FUN 


NEW WAYS 


Feeling tense and jittery? Having trouble sleeping? Prob- 

lems at schoo! getting you down? Maybe you should trya 

session in the new Purpose | relaxation chair, Thisisn't just 

any old armchair. It's wired to a computer that magically 

____ €alis up music, lights, voices, and even smells — all of 

which are designed to relax the body and calm the mind, 
Here's how it works: 


As you sink down into the chair's soft cushions, the lights 
in the room grow dim. Above your head, a light begins 

_ blinking rhythmically —on...off...on... off. Youcansee 
flashes of light even with your eyes closed. You can also 
hear voices, but you can't quite make out what they're 
‘saying. Sometimes you catch a few words, but most of the 
time the message seems garbled. After a while, you give 
Up trying to listen. 


You notice that the arms of the chair are moving very 
slowly — up and down, up and down. And you're breath- 
ing in just the same rhythm. Your body feels so heavy you 
wonder whether you could even lift one finger. 


Then, in the distance, you hear the sound of ocean waves. 
A gentle breeze blows your hair. You can even smell the 
ocean spray. “Imagine that you're walking along a 
beach,’ a voice says. "The sand feels warm under your 
bare feet...” 


The next thing you know, someone is tugging at your arm. 
“Time to go,” she says. “You must have fallen asleep.” 


Learning How to Slow Down 


Life is hectic these days, and it's likely to get even more stressful in the future. In order to stay calm, people will have to 


find new ways to relax — like the Purpose | chair — or rediscover old ways, like yoga and meditation. Some of these” 


restful activities — both old and new — are described below. RS 


Courtesy Garnadni Tank Co, 


You may think that spending an hour in an isolation tank In an Environment® enclosure, you can enjoy tropical 
sounds like some kind of punishment. Butmore andmore weather even in the wintertime. A control panel lets you 
people are finding that it's a very pleasant, relaxing ex- choose sunshine or rain, steam or warm wind. Just set the 
perience. The tank is filled with 10 to 11 inches of warm, controls for each element you want to enjoy. Then step 
salty water. The salt is added so that you can lie on your _ inside the enclosure and stretch out on the deck. Push a 
back and float safely and comfortably without any effort at button and the cycle begins. First, lamps mounted in the 
all. When you close the door of the tank, you can't see or ceiling provide warm sunshine. Then a shower Of rain 
hear anything of the outside world. After a while, you feel cools you off. Next a mist of steam floats through the 
weightless — as if you're floating in outer space. In the enclosure, followed by another cooling shower. Last 
future, many Communities may have tanking centers | come warm, dry “winds.” Wouldn't it be nice if Environ- 
where people Can float for an hour or two after an espe- ment enclosures were installed in all future homes? 
cially busy day. 


How to Find Out More About Ways to Relax 


Would you like a calmer, 
clearer mind? You can read 
about the benefits of medita- 
tion and learn several tech- 
niques in Meditation Made 
Easy by W.P. Petersen (1979, 
72 pages). Look for it at your 
library or bookstore, or order it 
($8.02, postpaid) from: 

Franklin Watts 

730 Fifth Ave. 

New York, NY 10019 
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Breathe deeply, stretch, and relax. Become a flower, an 
animal, a bird, a tree. A Child's Garden of Yoga by Baba 
Hari Dass (1980, 108 pages) gives clear directions, plus 
photographs showing each exercise. Look for this book 
at your library or bookstore, or order it ($6.58, postpaid) 


from: 
DeVorss & Co. 


PO Box 550 
Marina Del Rey, 
CA 90291 


For thousands of years, people have been aware of the soothing power of certain sounds. 
Composer Steven Halpern makes use of ancient traditions in preparing his “anti-frantic” | 
music. In Spectrum Suite, he relates the seven different tones in the musical octave to the 
seven colors of the rainbow and the seven traditional energy centers of the body. The result: 
free-floating keyboard music which one listener describes as “the kind you hear in your | 
dreams.” Order this record ($9.98, postpaid) from: 

Halpern Sounds 

1775 Old County Rd. No. 9 

Belmont, CA 94002 


You can also ask for a FREE catalog which lists other Halpern Sounds. 
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What kind of music will we listen to 20 years from musician in the picture above, are always full of 
now? Will we still flock to rock concerts andclassical surprises. The violin she uses isn't really a violin at 
music festivals? Or will we stay at home and com- all. An audio head from a tape recorder is mounted 
ose music on our Computers? Will we still enjoy on the body of the instrument and the bow has 
pieces played by violins and guitars? Or will we _ recording tape instead of horsehair. When the in- 
prefer compositions written for shouting voices, wolf — strument is played, words come out. Besides the 
Calls, lead pipe, and scissors? Composers are ex- tape-bow violin, Anderson's shows feature talking- 
perimenting with all kinds of new instruments and singing, rock-based music, film, and slides. 
new sounds. Performances by Laurie Anderson, the 


Making Homemade Instruments 


Some of the most interesting new sounds are produced on homemade instruments. Often 
people construct these instruments from old bottles, cans, cinder blocks, and other materials 
they ve rescued from the garbage can or the junkyard. Make Mine Music by Tom Walther (1981, 
126 pages) describes many kinds of musical instruments and tells how to make some of your 
own. Look for this book at your library or bookstore, or order it ($6.95, postpaid) from: 

Little, Brown & Co. 
200 West St. 
Waltham, MA 02154 
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Composer Christopher Janney has created a new sort of 
instrument called ‘Soundstair.” It translates people's 
movements into sound. Here's how it works. Photo- 
electric cells are placed along the edge of a stairway and 
are wired to a computer. The computer is programmed so 
that it produces a note for each stair — high notes for the 
top ones and low notes for the bottom ones. When people 
walk on the stairs, it sounds as though they're playing a 
musical instrument. These dancers have learned a piece, 
which they're “playing" on the Soundstair. 


2¢ 


Courtesy New Music America Walker Art Canter 


All kinds of things can be turned into musical instruments 
— even bicycles. These people are wiring a bike with 
electronic equipment that will amplify the sounds of its 
spokes, chains, and brakes. 


How to Find Out More About Electronic Music 


In the future, you may say to a friend, “Come on over and 
watch some music.” You'll put a video disk on the turn- 
table and, when the first notes sound, patterns of light will 
appear on the screen. As the music rises and falls, 
thousands of tiny colored lights will dance in time to the 
music, Creating one design after another. Your TV screen 
will look like a giant kaleidoscope. The photo shows one of 
the designs you might see. 


All 25 of these bicycles are wired for sound. When people 
ride the bikes, they create a sound something like a 
gamelon, a Thai percussion orchestra. The composer, 
Richard Lerman, calls the piece “Travelon Gamelon.” 


Almost all the music we listen to these days is “electronic.” It's been recorded on 94% 
tape and amplified, mixed, and dubbed in a sound studio before we hear it on a 
record. These books tell how you can experiment with electronic music right in ” 
your own classroom. You don't need a lot of equipment — just a record player, a 
tape recorder, and this kit, Making Electronic Music by Terence Dwyer (1 973), 
which includes 3 books (Bk. 1, 52 pages; Bk. 2, 40 pages; Teacher's Book, 40 
pages) and four 45 rpm records (Source Material 1 & 2). Look for the kit at your 
library or ask your teacher to order it ($46.25, postpaid for the whole set) from: 
Oxford University Press 

16-00 Pollitt Dr. 

Fair Lawn, NJ 07410 
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puter opponents. But, except for some chess matches, 
there aren't yet many games in which smart machines 
match wits with each other. In the future, there may be 
many kinds of sports and games with computers or 
fobots as contestants. Imagine a cross-country robot 
face. Or a treasure hunt in which one team of computers 
Makes up clues and the other computer team has to 
figure them out. Or picture an event like this: 


i's Sunday afternoon. Thousands of robot fans are 
Streaming into Seaside Stadium. Millions more are at 
home glued to their TV sets. This is the game everyone 
has been waiting for — the Atlanta Androids against the 
Houston Cybernauts. In dugouts at either end of the field, 
technicians are giving the machines a final once-over. Up 
in the control rooms, the teams’ robot experts lean over 
_ contro! paneis, making last-minute checks. 
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A fanfare sounds. A robot referee glides onto the field, 
Carrying a golden ball — the prize that each of the teams 
will try to capture. Carefully, he places the ball on a 
pedestal at the center of the field. The crowd cheers 
wildly. The dugout doors open. Out come the robots. 


The two teams line up, facing each other. At the crack of 
the starting gun, they go into action. All of them are intent 
on a single goal — the golden ball. The team that can 
seize the ball and carry it back to their dugout will win the 
game. 


A giant Cybernaut gorilla lumbers forward. But before it 
reaches the ball, an octopus-like Android grabs one of the 
gorilla’s mighty legs, and the Cybernaut topples to the 
ground. Meanwhile, a horde of chattering Androids 
swarms toward the ball. Together, they pick it up and start 
Carrying it off. But just then a Cybernaut floating on an air 
cushion swoops by and snatches the ball away... . 
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Willa robot game ever replace Sunday afternoon football? 
Who knows? One thing's sure — computerized toys and 
games are here to stay. There are dozens of them 
already, and more are being invented every day. The 
ones shown in the picture above are: 1. Reader's Digest® 
Q&A™ 2. Lexor™ 3. Merlin® 4. Stop Thief® 5. Hockey 2™ 
6. Chess Challenger® 7. Waddington's Wizard™. 


Tomorrow's toys and games will be even smarter than 
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those of today. More of them will probably be able to talk. 


Robot Fun 


Are real robots like those in movies 
and stories? What will robots of the 
future be like? Find out by reading 
Robots in Fact and Fiction by Melvin 
Berger (1980, 86 pages). Look for 
this book at your library or book- 
store, or order it ($8.02, postpaid) 
from: 

Franklin Watts 

730 Fifth Ave. 

New York, NY 10019 


Make Your Own Robots by Richard 
Cummings (1981, 120 pages) gives 
easy-to-follow instructions for 7 pro- 
jects, including an android mask, 
robot costume, and a robot that ma- 
neuvers under its own power. Only 
the last project requires a knowl- 
edge of electronics. Look for this 
book at your library or bookstore, or 
order it ($8.95, postpaid) from: 

David McKay Co. 

2 Park Ave. 

New York, NY 10016 


You'll be able to carry on a conversation with your chess 
set or your backgammon game. And if you ask a doll “Do 
you want to take a nap?’, the doll will answer. Within the 
next five years, toys and games will be able to recognize 
voice patterns and to obey spoken commands. Toy cars 
or trains will stop or turn right when you tell them to do so. 
Games will recognize the voices of different players and 
will remember their moves. 
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You'll find this hard to believe, but | 
you can order one dozen robot 
eggs, guaranteed to hatch within 
1,000 years. The eggs cost $4.00, — 
postpaid, and they come with hilari- 
ous directions on how to hatch, en- 
tertain, and care for them. Order 
your very own clutch of eggs, rest 
ing in their Intergalactic Robotor 
ium, from: : 
Nationwide Robots 
4141 Woerner Ave. 
Levittown, PA 19057 


arrived at the space hotel yesterday, and the first thing I 
was try out the swimming pool. It really is as much fun 
ve says, but the low gravity takes getting used to. 
happens more slowly than usual — you feel as 
w're part of a movie that’s being shown in slow 
i 2 2 the Shing board, you con 
10 or three somersaults before you hit the water 
jou Oy el elle 

». The poo ’t look anything like 
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just enough force to keep the water pushed up against the 
sides. When you're in the pool, you can see water curving 
uphill and people swimming upside down overhead. As if 
that isn’t strange enough, you can also see people floating 
through the air in the zero-g area at the center of the barrel. 
To get there, all you have to do is jump high off the diving 
board and flap your arms like wings. If you hold a paddle 
in each hand, it’s easier to steer. I want to tell you about all 
the other things I’ve done, but there isn’t time. I’ll write 
again tomorrow. 


Love, Jenny 


: S 
: 3 
= ; rai : 
: Here's a picture of a space liner approaching our hotel. As you _ unbelievable! The oceans were blue-green swirls, and the polar : 
can see, the hotel is shaped like a wheel. The outer rings rotate, to _ice caps were dazzling white. When we looked through one of the 
provide artificial gravity, but there's no gravity in the center telescopes, we could see the sun rising over the Himalayas, 1 
section, at the hub, where the spaceships dock. The zero-g made spotted a mountain which I'm sure was Mount Everest. I was 
my dad dizzy. As soon as we arrived, he took an elevator over to _ hoping to see the Great Lakes and maybe even our town when we 
, the ring and checked into our room. Mom, Sandy, and I felt fine. __ orbited over the United States. But by that time it was night down 
; After we tried out the swimming pool, we went over to the on Earth. In just an hour and a half, the hotel had orbited 


observation lounge to look around. The view of Earth was halfway around the world! 
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> Flying is so much fun! Now that I've tried it in the zero-g gym _ button, and off they go. At ground level, gravity is about the same 
here at the hotel, I’m anxious to take a trip to a space colony. _as it is on Earth, but the higher people fly, the weaker it gets. 
There people can swoop up to the tops of tall buildings and zoom When they get up to the zero-g area, people often turn off the jets 
over the treetops. They just strap on lightweight jet packs, pusha and float for a while, enjoying the view. 


: How to Find Out More About a Vacation in Space 
; Before you visit a space hotel, you may want to take a trip to the moon. The 
Z First Travel Guide to the Moon by Rhoda Blumberg (1980, 96 pages) tells 
you what to pack, how to go, and what to see when you get there. Look for it 
at your library or bookstore, or order it (No. 07663, $8.43, postpaid) from: 
Four Winds Press 
906 Sylvan Ave. 
Englewood Cliffs, NJ 07632 
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FUTURE WORK | 


a : almost 18. A few months ago, in January, 2012, she finished all 
a sts in the first level learning-by-computer program. Now she's 
ee to think about a career. But what shall it be? There are so 
3 y possibilities. She's already had experience in the family business. 
a run a floating hotel, and Jenny has waited on tables and staffed the 
: rmation desk: Her parents would like her to take an oceanic hotel 
‘ ates course, but she’s more interested in deep-sea mining or 
ish farming. Or maybe robots. A year ago, she and her brother built a 


* robot to greet hotel guests and answer basic questions (the ones 
enny got tired of answering when she worked at the information desk). 


Building the robot was so much fun that Jenny has been thinking abouta 


career in robotics —or some related field like artificial intelligence testing 
ut, as her parents have 


or cyborg mechanics. It will be hara to choose. , 1 
reminded her, this won't be her ane 2” only career. Back in the 1980s, il 
when her parents were young, Tan} people worked at just one job 4 
{hair tenn Dit painvarlavg neople live longer, and almost everyone as 2  . 
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COOPERATING 


& SHARING 


Many People are needed to raise a bam the old-fashioned way — with human labor, instead of machines. The largest 
frame for this barn was 20 feet tall. Over 100 people pushed and tugged until it finally settled into the right spot. 


In the future, many kinds of jobs may require as 
much cooperation as this old-fashioned barn rais- 
ing. In outer space or under the ocean, workers will 
have to cooperate with one another. In these 
dangerous environments, a single careless error by 
any member of the group can put everyone's life in 
jeopardy. But people who work at safer sorts of jobs 
may also find that it's to their advantage to work 
together, instead of competing with one another. 


Today, both companies and individual workers are 
urged to out-sell, out-produce, and out-perform 
each other. Competition can spur people to do their 
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best. But it can sometimes be harmful, too. Where 
there's fierce competition, people come to mistrust 
others. They become unwilling to share ideas and 
help one another. Each of them is concerned more 
with his or her personal gain than with the success of 
the whole enterprise. 


In the future, people may find more ways to work 
together so that everyone benefits. Families and 
schools, companies and small businesses are 
already experimenting with new ways of cooperat- 
ing and sharing. Some of these are described on the 
next page. 
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Toward the Future: Experiments in Cooperation 


Today, more and more people are pooling their information, time, and resources. Someday the kinds of sharing 
described below may become more common. 


Sharing Child Care 


Kathy can't afford to pay a baby-sitter. So she and four other young parents have formed a 
baby-sitting co-op. When Kathy wants to go out, she leaves her child with one of the other co-op 
members. Later, she pays back the time by caring for a child from another family. 


? 
oy 


Job Sharing 
Sandy and Alison are high school teachers. They both want to be home with their small children, 
but neither one wants to give up teaching. So they have arranged to share a single teaching 
Position. That way, each of them can be at home for part of the day. Sandy teaches classes in the : 
morning. Alison takes the afternoon classes. They share responsibility for after-school duties, TIRE 
such as attending meetings, and they share a single paycheck. 
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: Sharing Company Decisions ; 
4] 
When Joe wants a pay raise, he doesn't talk to the boss about it. At his company, the workers a 
themselves decide who should get wage increases. Joe will post his request on a special bulletin — a4 
board. Then the other employees will have five days to check on his work. After that, they'll vote to ips 
decide whether or not he should get the raise. Be oe 
bist 


Pooling Information and Resources 


Carol is a weaver. Larry runs a tofu shop. Ann makes candles. David and Susan publish a Wi 
community newspaper. While running their separate businesses, each of them has learned 
things that could help someone else. So once in a while they all get together to share information 
and ideas. Carol has helped Ann set up a better bookkeeping system. Larry has given David and 
Susan some timely legal advice. Ann told Larry about someone who was selling equipment he 
could use. None of them could afford to buy the valuable information they give each other for free. 
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Food Buying Co-op 


Sara and Dan are interested in nutrition. They want to buy tofu, miso, brown rice, saltless 
crackers, and other healthy foods which they can't find at their local supermarket. They also want 
to find ways to lower their food bills. So they and some neighbors have started a food buying 
co-op. Each week, the member families make up their orders. One family picks up dairy 
products, fruits and vegetables, and other food from various suppliers. Another family is in 
charge of distributing the food and collecting the money. The group has found that by buying 
food in large quantities, they can get it for much less than they would pay in the supermarket. 


A Family Business 


Ken and Jann and their daughters Holly, Tuesday, and Dawn run the Animal Town Game 3 
Company. So far they have created seven games, all of which deal with co-operation, Mother t \ os 
Nature, conservation, simple living, and self-sufficiency. The family designs the games andruns 
their mail-order business right from their own home. The three girls designed the company = 
trademark —two anteaters and a mouse. And Tuesday (who loves chickens) made the drawings 
for their newest game called "A Chicken in Every Plot.” 


If you'd like to know more about the Animal Town Game Company and 
their games, send for their FREE catalog. Write to: 

Animal Town Game Co. 
PO Box 2002 

Santa Barbara, CA 93120 
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These robots weld automobile bodies. Robot workers are already making all kinds of things — even other robots! 


In the Factory 


In factories of the future, workers will do their jobs 
quickly, without making a single mistake. They'll 
never be bored, even when they have to do the 
same job over and over again. They'll work all day 
and all night without ever stopping to rest. Impossi- 
ble? Not when the workers are robots. 


Today, robots are already taking over many factory 
jobs which are dangerous, difficult — or just plain 
boring. They move metal parts which are too hot or 
too heavy for people to handle. They work in places 
which are hot or dusty or noisy or filled with poison- 
ous fumes or gases. Most factory robots look a lot 
like Unimate, the robot in the pictures (above and at 
left). Unimate has one long arm with a flexible “wrist” 
and a claw “hand.” It can be programmed to do 
many different tasks. To teach the robot what todo, a 
human worker slowly leads its arm and hand 
through the series of movements required for its job. 
The robot “remembers” these motions. It will repeat 
them over and over until someone erases its mem- 
ory and gives it new orders. 


Today, robots have to be programmed and repaired 
by human workers. But soon even this work may be 
done by other robots. Someday it may be possible 
for factories to operate without any humans at all. 


How the Unimate Robot Can Move: 
\® Rotary Motion 


© 
Wrist Swivel 


Courteny, Well & Howell 


In the Office 


Tomorrow's offices will also have their share of robot 
workers. One robot that's already on the job is the Mailmo- 
bile. It moves slowly through large office buildings, car- 
rying letters, packages, and supplies. At each stop, it 
pauses for 20 seconds so people can come and get their 
mail. Then it gives a warning beep and moves on. The 
Mailmobile follows an invisible chemical path which is 
sprayed on the carpet (see below). An ultraviolet light 
underneath the robot makes the pathway glow, and alight 
sensor guides the machine along the track. 


How to Find Out 
More About Robots 


From tricks and toys to robots that 
do amazing, complex, and some- 
times dangerous work . . . read all 
about robots past, present, and 
future in Here Come the Robots by 
Joyce Milton (1981, 120 pages). 
Look for it at your library or book- 
store, or order it ($11.04, postpaid) 
from: 


Hastings House 


10 E. 40th St. 
New York, NY 10016 


Robots A,Z by Thomas H. Metos 
(1980, 80 pages) tells about 
robots in history, robots in movies 
and television, industrial robots — 
and robots you can put together 
from kits. This book is illustrated 
with black-and-white photos. Look 
for it at your library, or order it 
($8.54, postpaid) from: 
Julian Messner 

1230 Ave. of the Americas 
New York, NY 10020 


FUTURE WORK 


When there's work to be done in dangerous places, 
robots come in handy. They don't need space suits 
to protect them from the extreme heat and cold of 
outer space, and they aren't bothered by poisonous 
gases or radioactivity. 


Above This kind of robot is called a slave arm. It 
makes exactly the same movements as the master 
arm which the operator wears. When the operator 
raises his arm, the robot's arm goes up. To make the 
robot pick up an object, the operator closes his hand 
in the same way the robot must. 


Left Workers often use slave arms when they have 
to handle radioactive materials. Radioactivity can kill 
ahuman worker, butit doesn’t hurt a robot at all. The 
robot works inside a “hot cell,” a room with thick 
concrete walls which is sealed so radioactivity can't 
escape. The operator watches through the window 
and controls the robot from a safe distance. 


Courtesy Department of Enurgy, Frink Holtman 


When an accident occurred at the Three Mile Island 
nuclear power plant, engineers were afraid that radio- 
activity might be leaking from the reactor. So they sent 
Herman the robot inside to investigate. An operator 
watched Herman on a TV screen and directed him from a 
control panel outside the plant. Herman can't work more 
than 700 feet from his operator. But in the future, an 
engineer on Earth will be able to direct a robot thousands 
of miles away in space. Scientists have invented a sens- 
ing device to let an operator wearing a master arm actual- 
ly feel the forces acting on the arm of a faraway robot. If 
the robot is repairing a satellite, the operator will be able 
to tell instantly whether the robot is tightening a bolt prop- 
erly or whether its arm has gotten stuck. 


How to Find Out More About Robots 


Flying robots? Why not! You 
can color the five robots in this 
book. Then you can cut them 
out and fly them like paper air- 
planes. Look for Paper Robots 
by Yoong Bae (1981, 16 
pages) in your book or toy- 
store, or order it ($5.70, post- 
paid) from: 

Troubador Press 

385 Fremont St. 

San Francisco, CA 94105 
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The Viking Fund 
3033 Moorpark Ave., Suite 27 
San Jose, CA 95128 


Would you like to help feed a starving robot? Budget cuts have reduced the money available for 
the U.S. space program, so thousands of citizens are digging into their own pockets to make sure 
Rover will be sent to Mars on schedule. For more information, write to: 


(The Viking Fund is sponsored by Delta Vee, a 
citizens’ nonprofit space corporation. Ask for a 
FREE brochure describing their projects.) 
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Engineers are now building and testing models of robots 
that will someday work in space. This painting shows one 
possible design for Rover, a robot which may be explor- 
ing Mars by 1986. Rover will be much more advanced 
than the Viking robots which were sent to Mars in 1976. 
The Viking robots had to stay where they landed, but 
Rover can move about, so it will be able to send scientists 
a lot more information. Rover will see with two television 
cameras mounted on posts. It will move on tractor treads 
and will scoop up rocks and soil with amechanical arm. A 
computer brain will direct the robot's movements. Rover 
will be smart enough to go about its work without bumping 
into rocks or falling into holes. So scientists won't have to 
watch it all the time — they'll just radio orders once a day. 


What goes on inside a robot? 
How do you teach a robot to 
throw a ball? A Look Inside 
Robots by Art Kleiner (1981, 
48 pages) will tell you all this 
and more. The book is illus- 
trated with lots of colorful 
drawings. Look for it at your 
library, or order it ($14.50, 
postpaid) from: 

Raintree Publishers 

205 W. Highland Ave. 

Milwaukee, WI 53203 
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The oceans cover nearly three-quarters of the 
Earth’s surface. But we are just beginning to explore 
this vast undersea world. Up till now, much of the 
ocean floor has been out of reach. The average 
depth of the sea is about 10,000 feet. The deepest 
part is 35,800 feet (almost 7 miles) beneath the 
surface. Explorers have gone down this far — but 
only in submarines and submersibles (mini-subs) 
which are specially built to protect passengers from 
the tremendous deep-sea water pressure. Because 
of this pressure, scuba divers can't work much 
deeper than 1,000 feet. 


Even at depths of a few hundred feet, diving is a 
dangerous business. Scuba divers have to wear 
rubber suits to keep them warm. They have to carry 
___ tanks of compressed air to breathe. As they go 

_ down, the water presses in on their bodies. The 
deeper they go, the more its force increases. They 


UNDER 


THE 


have to come back up to the surface very slowly in 
order to avoid “the bends” — a condition which is 
very painful and can even cause death. 


Until recently, many kinds of undersea work could 
be done only by divers— even at great risk. Passen- 
gers in submersibles couldn't repair an oil drilling rig 
or collect samples of ocean plants and animals. But 
now submersibles are being outfitted with mechan- 
ical arms. A submersible’s “slave arm” makes ex- 
actly the same movements as a master arm oper- 
ated by apersoninside the cabin. Itis skillful enough 
to cut cables, open and close valves, and do many 
other jobs a diver would ordinarily have to do. To- 
day, a one-person submersible can work at depths 
of about 2,000 feet — about twice as deep as a 
scuba diver. Someday these personal subs may 
carry scientists and engineers down to the deepest 
parts of the ocean. 
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Courtesy General Mectne Company 


wells. The person who operates the mechanical arm sits 
inside, in front of the large porthole. Several companies 
have also designed remote-controlled submersibles for 
use in especially deep or rough water. The vehicles are 
equipped with both mechanical arms and television 
camera “eyes.” That way, they can be controlled from the 
deck of a ship. The operator watches the submersible on 
a television screen and uses a control panel to direct its 
movements. Remote-controlled submersibles can work 
as deep as 15,000 feet. 


Protecting Our Water Resources 


The oceans will play an important part in our future. 
Energy from waves, tides, and underwater turbines may 
supply electricity for coastal cities. Mineral deposits on 


This rabbit's cage is completely under water, but the 
animal is in no danger of drowning. A thin rubber mem- 
brane stretches across the top, bottom, and two sides of 
its cage. This artificial “gill” keeps water out of the cage, 
but it allows oxygen that's dissolved in the water to pass 


. through. So the rabbit can breathe quite comfortably. 


Someday diving suits and submersibles may be 
equipped with artificial gills so that people can work under 
water for long periods of time without running out of air. 


the ocean floor may provide sources of copper, nickel, 
and other scarce metals. The future looks bright — if we 
learn how to take better care of our water resources. 
Today, pollution and other dangers threaten those re- 
sources. Sea birds are being killed by oil spills. Fish are 
becoming scarce. Many kinds of whales, seals, and 
dolphins are in danger of dying out. The Cousteau Soci- 
ety is helping to find solutions to these problems. The 
Society publishes a monthly newsletter, the Dispatch, 
and a quarterly magazine, Calypso Log. The Dolphin 
Log, a special children’s magazine, is available with a 
$28.00 family membership. Members can also buy the 
Society's books and posters at a discount. For more 
information, write to: 

The Cousteau Society 

930 W. 21st St. 

Norfolk, VA 23517 
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FUTURE WORK 


MINING THE MOON 


The Apollo astronauts were the first Earth-dwellersto and power shovels so they can start building homes 
visit the moon. They landed briefly on its surface, _ and factories. 

staying just long enough to set up experiments and 
collect samples of lunar rocks and soil. Before long, 
humans will be landiag on the moon again — but as 
settlers, not explorers. They'll bring along bulldozers 


The moon isn’t a very comfortable place to live. 
During the two-week-long lunar “day,” temperatures 
rise to 250°F. At “night” — which lasts another two 
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This is one of the rocks the Apollo astronauts 
brought back to Earth from the moon. If you'd like to 
see what a small piece of it looks like under a 
microscope, tell your teacher. NASA will lend your 
Class a piece of lunar rock at no charge after your 
teacher attends a required workshop. For more in- 
formation, write 

James D. Poindexter 
Mail Code AP-4 
NASA Johnson Space Center 
Houston, TX 77058 Courtesy: NASA 


weeks — temperatures fall to -270°F. Since the 
moon has no atmosphere and no water, nothing can 
grow there. But the gray rocks found in its barren 
mountain ranges and valleys are full of riches like 
iron, titanium, aluminum, and silica. These materials 
will be needed to build space colonies and solar 


power satellites. They can all be found on Earth, but 
getting them from the moon will be cheaper and 
easier. Since the moon's gravity is only one-sixth as 
strong as Earth's, it won't take much energy to lift 
cargo from the moon to orbiting factories. So people 
will move to the moon in spite of its climate. 
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FUTURE WORK 
~MORE ABOUT MOON MINING 


it won't be long before people are building mining colo- 
nies on the moon. Dome-shaped homes and factories 
will be connected by tunnels so workers will be able to 
get from one place to another without wearing space 
Suits. Most buildings will be covered with a thick layer of 
lunar soil. This will insulate them from the moon’s ex- 
treme heat and cold and shield them from small mete- 
orites and cosmic radiation. 


Make a Model of a Lunar Colony 


You can make a model of a lunar city with materials 
you find around the house: empty margarine tubs, 
construction paper, small boxes, cardboard tubes 
from rolls of bathroom tissue or plastic wrap, 
toothpicks, aluminum foil, and sand. Start by 
Grawing a plan. Then construct your model on a 
heavy cardboard base cut from a large corrugated 


_ Carton. When you're finished, paint in the details. 


of Minneapolis, Minnesota, made this 
of a lunar colony as a school project. 


Each mining colony will have a recreation center. People 
will enjoy many of the same sports and games they 
played on Earth — but with some big differences. A 
tennis ball will float rather than zoom over the net. 
Joggers — who'll weigh only one-sixth as much as they 
would on Earth — will run with great leaping bounds. And 
jumpers will look like they're flying! 


What's New on the Moon? (1976, 24 pages) is a 
NASA book that tells what scientists have found out 
from the experiments placed on the moon by the 
Apollo astronauts. To get a copy, send $2.00 (post- 
paid) to: 

Superintendent of Documents 

U.S. Government Printing Office 

Washington, D.C. 20402 


Be sure to ask for stock number 033-000-00653-5 
when ordering. 


STRIPS «MOON ‘ 
Would you like to see photos of the 


moon's surface taken by spacecraft 
and by the Apollo astronauts? Write 
for this FREE 36-page booklet from: 
Text Products Section 
U.S. Geological Survey }5}=x 10) 
1200 S. Eads St. 
Arlington, VA 22202 FOR 
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Courtesy: Pierre Mion (¢) National Geographic Society 


On Earth, miners have to dig deep underground to find 
ore. Moon miners won't have to do this. The moon's 
minerals are spread evenly through its rocks and soil, 
so workers will simply be able to scoop up loose rocks 
from the surface with bulldozers. Then they'll load the 
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The mass driver will send packages of lunar rock 
hurtling down the tracks at speeds of over 5,000 miles 
per hour. The packages will shoot right off the end of the 
track into space. An ore carrier floating 40,000 miles 
above the far side of the moon will catch the rock and 
transport it to orbiting smelters and refineries. 


ore into large containers at a central dumping station and 
position the containers on the tracks of a magnetic 
launcher called a mass driver. In this picture, the tracks of 
the mass driver stretch all the way to the horizon. 


Imagine a football player kicking a field goal all the way 
from Kezar Stadium in San Francisco to Kennedy 
Stadium in Washington, D.C. — and placing it right 
between the goal posts. That would be some kick! The 
mass driver will aim moon rocks at the ore carrier 


with the same amazing accuracy. 


FUTURE WORK 


BUILDING 
IN SPACE 


Get ready for a building boom in space! It won't be 
long before workers are welding and riveting 
hundreds of miles above the Earth. Some medium- 
sized items, like antennas, will be built on Earth, 
launched a piece at a time, and put together in 
space. But other huge structures, like solar power 
satellites, will be built on the spot in floating 
construction shacks. 


ei pg corto ay 
In order to beam power to Earth, solar power satellites will nave 


collapse under their own weight. So workers will put the 
large spaceship at lower left has just delivered a load of maten 
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This Skylab astronaut is removing film from a camera _ Lightweight beams will be made on board the shuttle from 
attached to the outside of the spacecraft. His lifeline rolls of aluminum strips. A machine will put them together 

_ keeps him from drifting away and contains telephone © automatically, one after the other. In space, the beams 
lines so he can talk to the crew inside. won't weigh anything at all, so they can be as big as they 
=? need to be. 
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© be enormous — about three miles long and three miles wide! Structures that large couldn't be built on Earth; they would 
Bene! a space. In this painting, the shuttle hovering above the construction shack serves as living quarters for the crew. The 
rom Earth. 


Play the Space Future Game 


In this cooperative game, each player performs 
part of a space mission. In order to complete the 
mission, all players must work together as a team 
and everyone must return to Earth safely. (Ages: 
10 and up. Number of players: 2, 3, or 4.) Get the 
Space Future Game from your toystore or order it 
($11.35, postpaid) from: 


ourtesy. NASA 
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Today, workers practice building large structures under- Family Pastimes 


water. This gets them used to the feeling of being weight- RR. 4 
less and prepares them for future jobs in outer space. Perth, Ontario K7H 3C6 
Canada 
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MANUFACTURING 
MODULE 
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__ Others will serve as living quarters and recreation areas. 
_ Made in Space | 
U may find this label on products you buy in the 
future. Instead of moving to suburbs, factories 
soon be moving into space. Out beyond the 
essure of the atmosphere and the pull of gravity, 
‘Materials behave very differently than they 
. So workers will be able to make them 
rely new products — like foamed metal. 
vazing substance is made by forcing 
y air bubbles into molten metal. On 
escape as the metal cools, but in 
Stay trapped inside, producing a 
as light as aluminum and as 


red in space because 
ake there. A single dose of a 
_ for example, now costs 
Many heart-attack 


Space factories will be made of a number of separate modules clustered together. Some, like the one shown in the 
Cutaway drawing, will be used for manufacturing. Others will be used for building or repairing equipment. Still 


rug can't 


‘CORE MODULE 


POWER MODULE 


MOBILE 
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afford it, and there never seems to be enough. In 
zero gravity, the special kidney cells which produce 
the drug grow faster and produce more urokinase. 
When the drug is made in space, the cost of a dose 
will drop to around $100, and there will finally be 
enough for everyone who needs it. 


Besides being cheaper, some space-made 
products will be better than Earth-made ones. In 
zero gravity, it's easier to keep materials pure and 
uncontaminated. Ultra-pure glass will make 
lenses and telescopes more powerful than ever 
before. Flawless crystals will improve computers, 
digital watches, and calculators. 


In the future, products from space will be in great 
demand. Economists are predicting a 20 billion 
dollar market for space-made goods by the 
year 2000, 
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Courtesy: NASA 


Skylab experiments proved that people can live and work comfortably for long periods of time in zero gravity. j 
Weightlessness doesn't seem to be harmful — in fact, floating around can be fun! 


i 


: 


Courtesy: NASA 
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On Earth, pushing or lifting large objects takes a lot of Not all jobs are easier in zero gravity. When the Skylab 
effort. In the weightlessness of space, it's a breeze. crew tried stuffing trash into the hatch, the bags just 
One person can lift another with a single finger! floated away. 


GIFTS FROM SANCE i L.B. Taylor (1977, 130 pages). Look for it at your 
. Space Spinoffs library or bookstore, or order it ($10.95, post- 


paid) from: 


Freeze-dried foods and digital clocks are just 
two of the many products which have re- Thomas Y. Crowell 

sulted from the space program. Read about Keystone Industrial Park 
more space spinoffs in Gifts from Space by Scranton, PA 18512 
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Each of these applicants hopes to get one of the jobs listed below. Can you guess which position each of them is 


What kind of job will you be working at 30 years from 
now? Do you expect to be programming computers 
or delivering mail? Can you imagine yourself as a 
stockbroker or a travel agent? Don't be surprised if 
you end up in a totally different kind of career than 
the one you're thinking of right now. In 30 years, 
i some of today’s jobs may no longer exist. The com- 
= ____ Puter will eliminate many of them. As more and more 
iy people send mail by computer, jobs at the post 

ai Office will disappear. Stockbrokers’ and travel 
__ agents’ jobs may also become scarce. Instead of 
a 


Calling these experts, people will use their own 
home computers to check stock prices and make 
airline reservations. Today, computer programmers 
are in great demand, but in 30 years, they might not 
be. By then, many computers will be able to pro- 

gram themselves. 


But don’t worry about finding a future career. 
G h some kinds of work will no longer be avail- 
able, new job opportunities will open up — in space 
industries, genetic engineering, undersea mining — 
Maybe even robot psychology! Thirty years from 
now, you may be working at a job we can't even 


GENETIC ENGINEER 
WANTED to develop 
space-sturdy strains of 
cows, goats, and giraxes. 
High zero-g tolerance, de- 
gree in animal genetics re- 
quired; training in trans- 
species communication 
desirable. Top salary. Re- 
ply to SPECIAL SPECIES 
CONGLOMERATE, 

R20*HS20## 


IS EARTH GETTING TOO 
CROWDED FOR YOU? 
New Frontiers, Inc. is cur- 
rently listing thousands of 
job opportunities in space 

Registration serve a 
from TY**039##4 


FOAM HOME PHON 
SALES. Do you transe 
with style? Job inyok\ 
computer chats with pact 
ple all over the globe 

will train. Send video tas 
and resume to XAN 
DOME, INC., K904022="° 


MEGA-NETWORK Gq” 
ORDINATOR. Are you 
organizer? We need 
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interested in? If you were looking for a job, which one would you choose? 
TNASAL TECHNOLOGIST | SHUTTLE PILOTS. Un | ACTORS/ACTRESSES. | ROBOT RELATIONS. In — 
Weeded to develop and | versal Airlines needs - Be a star among the stars! ae needed to de- wis 
mood-creating pro- | perienced shuttle pilots for | Sing and dance on stages or match personal — 
s for home and in- | its regularly scheduled | throughout the galaxy! | robots to the needs and 
ustrial use. Biochemistry | weekend flights between | The UP AND AWAY | desires of human custom- 
Jegree with smell special- | Earth and the moon. All | THEATER has bookings at years experi- 
4y required. Send resume | positions involve job-shar- | Moon Base ti and all the 
‘othe NEW OL-FACTORY, | ing, If you have logged a space colonies. Zip 
41*WD570860 Pammerapha Dison bon your video tape to Minerva ; 
- and are . « ’ o 5 5 
CENTURIAN EMPLOY. | SPace gah Wilt, Onectes. ae sf 
MENT COUNSELOR. | @Steady. secure poslic” | HISTORY RESEARCH ‘ 
Would you like to special. | TP Yio a,, POSITION AVAILABLE. 
ize in the employment | 2A“ UES" ______ | Are you interested in what 
s of persons over | APPRENTICE HERBOL- | written communication | 
OGIST. Work with an ex- ; 
perienced herbologist. Ph 
eases. Biology or botany +] 
degree desirable. Inquire i 
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FUTURE ENERGY 


skateboard. Everything we do takes energy. Where does that energy 
come from? Some of it comes from us! We use our own muscle power to 
steer a tractor or flip a hamburger on the grill. But our muscle power cant 
cook the meat or make the tractor run. It can't lift a helicopter into the sky. 
Cars, trucks, motorcycles, and fire engines don’t run on muscle power. 
Neither do stoves, washing machines, furnaces, and hair driers. To 
make these machines work, other kinds of energy are needed. 


Today, that energy comes mostly from oil, coal, or natural gas — or from 
electricity generated by one of these three fuels. Oil, coal, and natural 
gas are called fossil fuels because they are formed from fossils — the 
remains of green plants buried in the earth millions of years ago. For the 
past hundred years, fossil fuels have been plentiful and cheap. But now 
they are becoming more difficult to find and more expensive to take out 
of the ground. In the future, we will have to find new sources of energy to 
replace them. 


Cooking hamburgers. Plowing a field. Flying a helicopter. Riding a ( 


Energy 80 — Drawing by Bob Gompertz. Reprinted by permission of The Energy 80 Curriculum Project. 


FUTURE ENERGY 


1. How much more ener- 
gy do you use than 


C. four times as much 


2. How much more ener- 
gy do you use than 
someone in a develop- 
ing country? 

a. two to three times 
as much 
b. four to six times 
as much 

c. 10 to 100 times 

as much 


4. Today, most of the 
energy we use Comes 
from: 

a. oil 
b. natural gas 
Cc. coal sat 


“Energy Quotient 


1. (©) Inthe U.S., we have seven times as many people 
_ &S We did 100 years ago, but we use 30 times as much 
_ €nergy. That means that we use four times as much 
: energy as our great-grandparents did. 
___ 2. (c) Every person in the U.S. uses approximately 400 
_ fillion BTUs of energy each year: twice as much as a 
in Great Britain, three times as much as the aver- 
age French citizen, and from 10 to 100 times that of 
in a developing country. 
____ 8. {b) We have only 6% of the world's population, but we 
bs isume about one-third of the world’s energy. 
Oday, oil provides for about half our energy 
. 3 |, Natural gas, and nuclear power supply the 


automobile uses the most oil. itis also the 


500 years, human beings will have 
y all of the coal, oil, and natural gas 


_ TEST YOUR E.Q.* 


3. Which country in the 
world uses the most 


your great-grand- energy? 

parents did? a. U.S.S.R. 

@. twice as much b. US. 

b. three times as c. Japan 
much 


5. Most of the oil we use: 
a. heats our homes 
b. runs our cars 
c. is used for 
manufacturing 


that nature started forming 500,000,000 years ago— if we 
keep on using these resources as fast as we are now. 


7. (a), (d), (e), (f) Uranium, which is used to fuel nuclear 
reactors, may be used up in less than 20 years. Many 
people want to shut down nuclear power plants before 
that time because these plants produce dangerous 
radioactive waste materials. Natural gas reserves in the 
U.S. may be exhausted in about 40 years. Oil should last 
for a century. Coal may last 500 years, but coal mining 
damages the land and burning coal causes air pollution. 


8. (b) For more than a century, American demand for 
energy has doubled about every 20 to 25 years. 


9. (b), (c), (g) The sun, wind, and tides are sources of 
energy which can never be used up. Energy from these 
sources is safe and doesn't cause pollution. You can read 
more about these and other sources of renewable energy 
in the Future Energy section of this book. 

10. (6) We aren't running out of energy — only non- 
renewable energy. The world is full of energy — we just 
have to figure out how to use it. 


hg 


How much do you know about energy? Take this quiz to find out. The answers are at the bottom of the page. 
It's okay to peek — the idea is for you to start becoming an energy expert. 


6. Fossil fuels (oil, coal, 
and natural gas) are 
being used up faster 
than they're being pro- 
duced. How much 
faster? 

a. 10 times 
b. 1,000 times 
c. 1,000,000 times 


7. Some energy sources 
are nonrenewable. 
Once they're used up, 
they're gone for good. 
Of these energy 
sources, which are 
nonrenewable? 

a. Coal 

b. sun 

c. wind 

d, oil 

e. nuclear 

f. natural gas 
g. tides, water 


: aR, 


Which sources of energy will shape 
our future? Find out about the many 
alternatives available to us in Future 
Sources by John Stachwell (1981, 
40 pages). Look for this book at your 
library or bookstore, or order it 
($9.02, postpaid) from: 

Franklin Watts 

730 Fifth Ave. 

New York, NY 10019 


How to Find Out More About 


8. In the year 2000, total 

energy demand in the 

United States will be: 

a. the same as today 

b. twice as much as 
today 

c. three times as 
much as today 


Chartie Brown's 
Encycioy pt 


i ee 
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Look up information on sun power, 
wind power, and many other future 
energy sources in Charlie Brown's 
Encyclopedia of Energy based on 
the Charles M. Schulz characters 
(1982, 128 pages). Look for this 
book at your library or bookstore 
or order it ($10.95, postpaid) from: 
Random House 

400 Hahn Rd. 
Westminster, MD 21157 


Future Energy Sources 


9. In the future, we'll be 
using more renewable 
energy. This is the kind 
that doesn’t run out. 
Which of these are 
renewable energy 
sources? 

a. coal 

b. sun 

c. wind 

d. oil 

e. nuclear 

f. natural gas 
g. tides, water 


10. What is causing to- 
day's energy crisis? 
a. We're running out 
of energy 
b. We're running out 
of nonrenewable 
energy sources 


Ice cube power. Electricity from | 
garbage. Could these become 
practical energy sources some- 
day? Read about these ideas and 
many more in Earthbeats, an ener- 
gy newspaper. Get a FREE copy by 
writing to: 
Earthbeats, Univ. of Wisconsin — 
Sea Grant College Program 
1800 University Ave. 
Madison, W! 53706 


FUTURE ENERGY 


SAVING ENERGY 


many energy wasters can you find? 
Imagine a day that starts something like this: you wake up 
—and realize that your alarm didn't go off. The clock says 
12:00, but you know that’s not right. It seems late — 
Maybe almost time for school. You dash downstairs to the 
__ kitchen and pop a piece of bread in the toaster. A few 
minutes later, the bread is still untoasted. You can't figure 
out why — until you tum on your portable radio and hear 
. the news: due to severe fuel shortages, the electricity in 
your community has been shut off for at least two days! 


Could this really happen someday? It’s not too likely, but 
it's possible. The needle on the world’s gas gauge is 

_ Moving toward “Empty.” In some places oil and gas are in 
short supply and these fuels are becoming more expen- 
sive everywhere. We are beginning to develop renewable 
energy sources like solar and wind power. But it will take 
10 years or longer before these forms of energy can meet 
_More than a small fraction of our needs. Will we be able to 
Stretch the rest of our fossil fuel supplies to last until new 


fuels are developed? Or do we face a future of dark, chilly 
houses and cars with empty gas tanks? 


Most energy experts think we'll have enough fuel — if we 
stop wasting it. In the past, we've all been careless about 
using energy. Now we have to learn to conserve it: by 
sharing rides, buying energy-efficient cars and ap- 
pliances, turning off lights and radios when they're not 
being used. 


We also have to plug up the leaks in our houses. Most 
homes have tiny cracks around windows and doors 
where heat can escape. In the average home, these 
openings add up to a hole one yard square! If all houses 
were properly weatherproofed, we’d save enough fuel 
each year to heat millions of homes. The energy each 
family saves can make a difference. If we're all careful, we 
can save over one-third of the fuel we now use — and 
make sure we don't run short in the future. 
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Is Your House Drafty? 


Materials 
Pencil 
Scotch tape 
Plastic food wrap 
: Scotch tape 

plastic to hold 

food plastic wrap | 
WEP to pencil. 


Make a draft-o-meter by following 
these instructions: Cut a 12 cm by 25 
cm strip of plastic food wrap. Tape to 


i the pencil. Blow the plastic gently | ; : 
=| and see how freely it responds to air Test your home for air leakage by 
| movement holding the gadget near the edges of 
3 ee ek windows and doors. 
g NOTE: Forced air furnace must be off to use Test your fireplace with the damper 
3 draft-o-meter. open and closed! 
An Energy Report Card 
Are You a Loser, User, or Saver of Energy? 

: Instructions: Circle the correct number at the end of 7. People in our house leave the Never - 1 
2 each question. When finished, total the number of points. doors and windows closed when Sometimes - 2 
& 1. People in our house wait until Never - 1 the heat Se : ANBYS'=9 
3 they have a full load of clothes Sometimes - 2 8. Our fireplace damper is closed Never - 1 
& before doing the laundry. Always - 3 when the fire is out. Sometimes - 2 
= Always - 3 
3 2. Our family decides what they Never - 1 tes 
3 Want from the refrigerator before Sometimes -2 9. Our house is insulated. Not at alll - 1 
S they open the door. Always - 3 fou eis 2 - 
& 3. People in our house take 30 or more mins. - 1 a ee 
$ showers for: 20 mins. - 2 Collings Walk Sar? 
: 10 mins. - 3 10. People in our house use a spoon Never - 1 
: 4. The thermostat in our house 80° - 1 near Oe beg viet og : 
3 during winter is set at: 70° - 2 ; . 
3 (Pick the closest one) 60° - 3 11. People in our house leave the Always - 1 
& 5. People in our house leave All the time - 1 rey on when they: eae pos alkiciscer 
S unused lights on, Sometimes - 2 yeh at 
a Never - 3 
: 6. Our family leaves the curtains Allthe time - 1 Total 

open at night. Sometimes - 2 
g Never - 3 = 
8 Rating: Loser (10 to 16 points); User (17 to 24 points); Saver (25 to 34 points) “ 


Which takes more water — a shower or a bath? How does insulation work? 
You'll find the answers to these questions and many more when you do the 11 
experiments in this booklet. Order “Energy Conservation Experiments You 
Can Do . . . from Edison” by sending 50¢ to: 


Thomas Alva Edison Foundation 


2% 18280 West Ten Mile Rd., Suite 141 
= Southfield, Mi. 48075 


FUTURE ENERGY 
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ghum, and sugarcane into alcoho! and using this 

_ homegrown fuel to run their cars, tractors, and other 

_ farm machinery. Using alcohol as a fuel is not anew 

idea. Henry Ford designed his Model T to run on 

either gasoline or pure alcohol. At that time, gasoline 

was cheap, and car owners weren't interested in any 

other sort of fuel. But now that gasoline prices have 
( , people are looking at alternatives. 


In Brazil, 300,000 cars are now running on pure 


NO-LEAD 


j*Gasohaol | 


“FUEL FROM THE FIELDS 


TOTAL SALE sy) 


[none | 


GALLONS 
BOB 


ean | 
aly | 


have local farmers supply all that country’s motor 
fuel by 1990. Then Brazil will not have to import 
expensive oil from overseas. The United States has 
also started an alcohol fuels program. In this Coun- 
try, alcohol is usually mixed with gasoline and sold 
as “gasohol.” Our cars can’t run on pure alcoho! 
without a lot of adjustments. But they can easily use 
gasohol, which is 10% alcohol and 890% gasoline. 
Gasohol actually burns cleaner than ordinary gaso- 
line and improves the mileage and performance of 
many cars. In the future, gas pumps like the one 
above may appear at every service station. 


ASAD jo wounded Aseunes 


Courtesy: Department of Energy 


Today most fuel alcohol is made from farm crops like 
sugarcane (above) and corn. But there isn't enough farm- 
land on Earth to provide both food and fuel for everyone. 
Luckily, there's another source of alcohol that we haven't 
even begun to tap: garbage. Scientists have discovered 
a fungus that breaks down the cellulose in paper, food 
scraps and other wastes from living things. The fungus 
turns the cell walls of these materials first into sugar and 
then into alcohol. Every ton of waste can be made into 65 
gallons of alcohol. New York City produces 200,000 tons 
of waste every day. In the future, that garbage alone could 
yield 13,000 gallons of alcohol per day. 


Courtesy: Dr. B.C. WolvertorvNASA 
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This vine, called kudzu, is a nuisance to farmers in many 
southern states. It grows a foot and a half a day — faster 
than any other land plant — and can quickly smother 
forests and farmland. Now scientists have found a way to 
turn this pesky plant into methane, a gas that can be used 
for cooking and heating. 


an 
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Oil companies now drill for petroleum deep underground. 
But in the future, they may extractit from plants. There are 
some plants that produce an oil which is almost exactly 
like the crude oil found in the earth. Many of these plants. 
like the ones in the picture, do well on land that is too dry 
for other crops. So farmers can grow these hardy shrubs 
without using any valuable farmland. In southem Califor- 
nia, scientists are already testing several varieties of oil- 
producing plants. They are trying to find out if large-scale 
“petroleum plantations” would be profitable. 


Methane can also be made from sewage and other 
wastes. The gas is produced by bacteria which grow on 
the waste materials in airtight tanks. The scientist in the 
photo is studying ways to increase the amount of methane 
made this way. Someday every home may have a “sew- 
age digester tank” to produce energy for the household. 


How to Find Out More About Fuel from the Fields 


Inthe future, some of our fuel farms may be under water. Methane gas can be produced from 
kelp, a kind of seaweed, or from water hyacinths — plants that can grow in polluted lakes and 
rivers. You can learn more about these and other kinds of “plant power’ in Discovering 


Energy by Frank Frazer (1981, 96 pages). This book is packed with information on many 
present — and future — sources of energy. It's illustrated with color photos and drawings. 
Look for it at your library or bookstore, or order it ($10.45, postpaid) from: 


Little, Brown & Co, 
200 West St. 
Waltham, MA 02154 


FUTURE ENERGY 


SUN POWER 
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Oil and gas cost a lot these days, but fuel from the 
sun is free! People are finding lots of ways to use 
solar fuel to help heat their houses. Some are build- 
ing solar collectors on their roofs. A solar collector — 
like the one shown in the picture above — is simply a 
box with a glass top and a black bottom. The glass 
lets the sunlight in, and the bottom absorbs and 
holds its warmth. Pipes running through the box are 
connected to the heating or hot water system. On a 
sunny day, heat gets trapped inside the collector. 
Then water pumped through the pipes is circulated 
through radiators to warm the house or provide hot 
water for baths or dishes. 


Old houses, new houses — even dog houses! — 
can all be heated with solar energy. The Solar Rover 
at left keeps this sheepdog cozy. Today, even office 
buildings and factories are being designed to take 
advantage of the free fuel from the sun. 


The electricity you use in your home probably comes from a big power 
plant miles away, But someday every house may have its own mini- 
power plant — right on the roof! Solar cells would convert sunlight 
directly to electricity, and people could use as much as they wanted for 
free. Today, solar cells made from single crystals of silicon are used to 
power satellites and orbiting spacecraft, but they're much too expensive 
for people to use in their homes. The picture at right shows a new kind 
of solar cell which is much cheaper than the old kind. Its inventor, 
Stanford Ovshinsky, thinks that this type of solar cell could supply 
enough electricity to meet 60% to 70% of the average family’s needs. 
In the future, people may buy cells like these and nail them to their roofs 


like shingles. 
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Courtesy: NASA 
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In the future, when the space shuttle begins making lon- _This little car is powered by solar energy. Electricity from 


ger flights, it will carry a collapsible array of solar cells. the solar cells onits roofis trapped in a battery which runs 

the motor. The car can go about 11 miles per hour and 
travel 6 miles on one sunny day's worth of stored power. It 
isn’t very speedy, but it's a start. 


When the spacecraft reaches Earth orbit, the panels will 
unfold to provide electrical power. 


Make Your Own Solar Cooker 


—_— 
- 


What you'll need: 
e A sunny day 


2. Place aslice of 


* eee eee apple in the cup 
one 8-02. size and cover the 4. Stuff crumpled 
e 2 pieces of con- cup tightly with REWSPOLet 
tector i ee ce Ome 
e Aluminum foil ; i j 
© Clear plasiicfooa What todo: 3. Make a large cone out of the white pede apis Me 
ie 1. Line the inside of paper and tape it together. Line it the cal ae 
9 s Se the smaller paper with aluminum foil. Place the os a jong it 
5) e Tape cup with black smaller cup inside the cone. Piace = bie 
&| © Aslice ot apple paper. the cone inside the larger cup. be ney 
8 
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FUTURE ENERGY 


MORE USES FOR SUN POWER 


Inthe future, you'll be seeing alot more solar collectors and solar-powered vehicles, like those in the pictures 


NS ae SS 


ing system in June of 1979. 


You may buy your next hamburger at a solar-heated 
McDonald's! Many businesses today are finding ways 
to use the free fuel from the sun. 


Even the White House has solar collectors! President 
Jimmy Carter dedicated this sun-powered water heat- 


Make Your Own Sun-Dried Fruit 


On this experimental dairy farm in Be 
sun power keeps the milking parlor warm and heats the 


Itsville, Maryland, 


water used for washing the milking equipment. 


© 1 sharp knife ora 


, 
What you {I need: © A sunny day © 3 coat hangers pair of scissors 
we © 1 cardboard box _—@ Plastic food wrap strong enough to 
—_>. (16° © 1 piece of nylon cut the box 
ee © Black construction screening (10'x21") © Thin slices of 
ee: | Papertolinethe © Wire cutters apple, banana, or 
inside of the box © Tape pineapple 


How to prepare your box: 


1. Cut away the top of the box, 
part of the front, and part of 
each side as shown. 

2. Line the whole inside with black 
construction paper. 

3. Punch 3 holes in the front and 

the back (these will hold the 

drying rack in place). 

, Cut 2 ventilation holes in each 

side. 


This solar-powered vacuum c 
from parks in Washington, DC. Solar cells pro- 
vide the electricity to charge the machine's batteries. 


leaner picks up trash 


How to put the whole thing together: 
1. Cut off the tops of the hangers 


with wire cutters. Then straight- 
en out the hangers and pass 
them through the holes in the 
front and back of the box. 


. Place the nylon screening on 


top of the coat-hanger rack. 


. Put the fruit you want to dry on 


top of the nylon screening. 


. Cover the top of the box with 


plastic food wrap and tape it 
down. 


. Now put the box in the sun. See 


how long it takes your fruit to 
dry. (Very wet fruit tends to take 
longer.) 


How to Find Out More About Sun Power 


Did you know that the ancient Ro- 
mans had greenhouses? The story 
of our use of sun power is long and 
full of surprises, Read all about it in 
How Did We Find Out About Solar 
Power? by |lsaac Asimov (1982, 64 
pages). Look for it at your library or 
bookstore, or order it ($9.58, post- 
paid) from: 

Walker & Co. 

720 Fifth Ave. 
New York, NY 10019 


The “Solar Fact Sheet” explains, 
step-by-step, how solar energy 
heats a house. Get the facts. Order 
this pamphlet FREE from: 
Renewable Energy Information 


PO Box 8900 
Silver Spring, MD 20907 


You can use sun power to cook a 
hot dog, brew tea, or drive a steam 
engine. Find out how in Exploring 
with Solar Energy by T. H. Metos 
and G. G. Bitter (1978, 64 pages). 
Get this book from your library or 
bookstore, or order it ($7.72, post- 
paid) from: 

Julian Messner 

1230 Ave. of the Americas 

New York, NY 10020 


The Radiometer is a miniature solar 
engine whose blades whirl when 
light strikes them. Put it on a win- 
dowsill and watch it speed up and 
slow down as the light changes. 
Order Radiometer (No. 60,529, sil- 
vered, $7.95, postpaid) from: 


Edmund Scientific Company 
7082 Edscorp Bldg. 
Barrington, NJ 08007 


The Solargraphics kit makes un- 
usual pictures of leaves, flowers, 
and other objects without camera or 
film. Contains 25 sheets (514" x 
7¥2") sun-sensitive paper and trans- 
parent cover. Refills (15 sheets) 
cost $3.50, postpaid. Look for it at 
your toy or museum store, or order it 
($6.50, postpaid) from: 

Solargraphics 

PO Box 7091 W 
Berkeley, CA 94707 


The Solar Cat Book by Jim Augus- 
tyn (1982, 112 pages) is a hilarious 
explanation of solar energy from a 
cat-lover's point of view. Get it from 
your library or bookstore, or order it 
($4.95, postpaid) from: 


Ten Speed Press 
P.O. Box 7123 
Berkeley, CA 94707 


The Environmental Action Re- 
print Service (EARS) is a mail- 
order bookstore for solar and 
alternative energy information. 
Their catalog costs $1.00. Most 
of their books and pamphlets are 
for adults, but there are also 
some for kids, plus a selection of 
posters, bumper stickers, and T- 
shirts. To order a catalog, write 


——_ | 
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With the Solar Energy Inventor Kityou can make all kinds 
of sun-powered toys. It contains a solar cell, an electric 
motor, and other supplies. Order it (No. 42,743, $14.95, 


postpaid) from: to: 
Edmund Scientific Company EARS 
7082 Edscorp Bldg. Box 545 


Barrington, NJ 08007 LaVeta, CO 81055 


ON EARTH... 
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___ Assolar power station like the one in this drawing has already been built in California. The diagram (inset) shows how it 
_ Works. More than 1,900 mirrors called heliostats reflect the sun's rays up to a boiler in the central tower. The heat tums 
_ Water in the boiler into steam, which drives the turbines and produces electricity. Extra heat is channeled to an 
Underground “storage battery” to keep the plant working after the sun has set. A power plant like this one can generate 
enough electricity for a community of 10,000 people. 
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Someday we may not have to worry about pollution 
from coal-fired power plants or radioactive waste 
from nuclear reactors. Our electricity will come from 
a new constellation of stars in the sky! Solar power 
satellites hovering high above the planet will capture 
the sun's energy and beam it down to Earth. These 
orbiting power stations will be much more efficient 
than the solar plants being built today on the ground. 
Only 20% to 30% of the sunlight which strikes the 
mirrors of a ground-based solar plant can be turned 
into electricity. But 90% of the microwaves beamed 
down to Earth from a solar power satellite can be 
used to generate electric power. 


How to Find Out More About 
Solar Power Stations 


You can call toll-free or write to Renewable Energy !n- 
formation if you have questions about solar power stations 
or other sources of renewable energy. 


oat of Energy's experimental solar power 
1 in New Mexico, mirrors focus sunlight on a target 


AND OUT IN SPACE 
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By 1990, a solar power satellite may be positioned 22,300 miles above the Earth! The satellite will capture the sun's ee 
with a huge solar collector, five miles long and five miles wide (see inset diagram). Electricity generated by the collecto 
solar cells will be converted to microwaves (high frequency electromagnetic waves like radio waves) and beamed ae 
to a large receiving antenna on Earth. There the microwaves will be converted to electricity again. A power plant like t 
one could supply enough electricity for all the people in New York City. 


Earth-based solar stations can produce power only 
when the sun is shining. They don't operate at night 
or on cloudy days. So they are efficient only in sunny 
areas, like the southwestern United States. And 
even there, they have to have power storage sys- 
tems. Energy from solar satellites will flow down to 
Earth in a steady stream, without any interruptions. 
In space, the sun shines all the time, so satellites can 
collect power around the clock. And, since micro- 
waves can pass right through clouds, receiving 
antennas can be located anywhere on Earth. 


Call: 1-800-462-4983 in Pennsylvania; 1-800-523-4700 
in Alaska and Hawaii; 1-800-523-2929 in other parts 
of the US. 

or write to: Renewable Energy Information 

Box 8900 
Silver Spring, MD. 20907 


Solar power satellites will be constructed in low Earth ot 
and then hauled further out into an orbit in which they 
stay in the same position relative to the Earth. 
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FUTURE ENERGY 


WIND POWER 


carat Windmills are back — in a new, streamlined form. 
= This giant NASA wind turbine generator is supplying 

f part of the electricity used by the people of Clayton, 

Be oes New Mexico. Years ago, nearly every farm had its own 
windmill, like the smaller one shown at the right in this 
picture. But in the 1930s, power companies began 


Large wind machines are more efficient than small ones. 
Doubling the size of the blades means that four times as 
much electricity can be produced. In the future, windmills 
May be even bigger than the largest wind turbines in use 

today. This drawing shows what a single blade from one 
__ ofthese gigantic machines might look like. The blade is as 
as a 15-story building. It is being constructed from a 
lightweight material, such as glass fiber. 
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hooking up more and more farms to central power 
plants. Electricity was cheap then, so farmers stopped us- 
ing windmills. Today, the oil and gas that fuel the big 
power plants are in short supply. Electricity costs are 
rising, and people are taking another look at wind power. 
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Courtesy: Sandia Laboratories 
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This wind machine is called a Darrieus rotor. When its 
blades whirl around the central pole, it looks like a giant 
eggbeater. Ordinary windmills have to be turned into 
the wind, but a Darrieus rotor works just as well no 
matter which way it's facing. 


Someday windmills on floating platforms may harness 
the stiff ocean breezes. Ten miles off the New England 
Coast, the wind blows steadily all year-round. A network 
of offshore windmills could supply almost all of that area's 
electricity. 


In the future, you may see windmills in cities as well as 
on farms. Wind machines are quiet, and they don't 
pollute the air. Mounted on the tops of tall buildings, 
they could help to meet the enormous power needs of 
large urban areas. 


ANNUAL AVAILABILITY OF WIND ENERGY IN DIFFERENT PARTS OF THE WORLD 
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The windiest parts of the world are in the Arctic, Antarc- 
tic, and coastal areas. lf we could harness all these 
winds, we'd have more than enough energy to meet the 
world’s needs. Windpower alone could provide 30 
times the energy we now use in the United States. 


How to Find Out More About Wind Machines 


Windpower has been used as a source of energy 
for thousands of years. Catch the Wind by Landt 
Dennis (1976, 114 pages) tells how windmills were 
used in the past and how windpower is making a 
comeback today. Look for this book at your library or 
bookstore, or order it (No. 07414, $9.49, postpaid) 
from: 


Four Winds Press 
50 W. 44th St. 
New York, NY 10036 
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Pinwheels that you spin just for fun have a lot in 
common with their larger, working cousins, the wind- 
mills. Experiment with windpower by coloring and 
constructing the 15 pinwheels in this book. Look for 
Pinwheels by Yoong Bae (1980, 48 pages) in your 
book or toystore, or order it ($4.25, postpaid) from: 
Troubador Press — 
385 Fremont St. sow istsy 
San Francisco, CA 94105 | Rea ~ 
%. 
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Three Wind Machines You Can Make 


Helix Rotor: 


: Savonius Rotor: 
@1 piece of balsa wood, 14" thick, 


size 
© 1 dowel, %4¢" thick and 14” long 


dowel slip through easily 


4. Cut the handle off of a 
— Coat hanger and throw 
. Tags Straighten out 


ction paper strips 
the felt-tipped 


all 3 strips of 


©1 empty salt Container, 1-pound 


© 2empty spools from sewing thread 
with holes big enough to let the 


Multi-Rotor 


Cross-wind Savonius 


Sail Wing 


‘You should be able to find most of the materials for these wind machines around the house or at a hobby shop: 


Conventional Windmill: You'll also need: 


© 1 piece of balsa wood, 1%" thick, 


2’ wide and 2” long (any color) 
© 1 piece of balsa wood, Ye" thick, @ Pencil 
6” wide and 6" long © Glue 
© 1 coat hanger © Cellophane tape 
© 1 cork © Hobby knife 
© Hand drill 


© Wire cutters 


How to Make a Savonius Rotor: 


1. Cut the empty salt con- 
tainer in half length- 
wise. Paint a strip of 
color on the outside of 
one of the halves with 
the felt-tipped marker. 

2. Overlap the edges of 
the pieces about 1” and 
tape them together. 

3. Cut a hole in the center 
of each taped section. 
Make each hole slightly 
larger than the diame- 
ter of the balsa wood 
dowel. 

4.Now put the whole 

thing together. 


Unconfined Vortex 


© Felt-tipped marker with a wide tp 


VERTICAL AXIS 
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Savonius 


How to Make a Conventional Windmill: 
a 


Savonius 


Make two cuts in a coat 
hanger. Throw away the 
part with the handle on 
it. Bend the other part 
into a new shape. 


. Cut off the corners from 


the 2” x 2” piece of balsa 
wood to make a spinner 
with eight equal sides. 


. In the center of the spin- 


ner, drill a hole slightly 
larger than the diameter 
of the coat hanger wire. 


.Cut one %" diagonal 


groove in each of the 8 
edges of the spinner with 
a hobby knife. 


. With a pencil, draw 7 


lines on the “e" thick 
sheet of balsa wood, 
making 8 strips. Each 
strip should be 1” wide 
on one end and ¥2" wide 
on the other, 


. Cut along the pencil 


lines to make 8 propel- 
ler blades. 


. Color one of the blades 


with the marker. 


. Slip the smaller ends of 


the blades into the di- 
agonal grooves in the 
spinner. Glue them down. 


. Now put the whole 


thing together. 


Multi-Bladed Split Savonius 
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Test Your Wind Machines: 


Take your three wind machines outside and face them 
into the wind, one at a time. (Hold the two rotors by the 


cur spools at each end; hold the windmill by the handle.) 
vA Now count the number of turns each one makes in a 
i ID) certain amount of time. A watch with a second hand — 


or a stopwatch — will help you to make more accurate 
measurements. 


Which wind machine spins the fastest? Which one 
needs the least amount of wind to make it turn? 
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POWER 
FROM THE 
CENTER OF 
THE EARTH 


Much of the energy we use in the future may come 
from the Earth — but not from oil wells or coal mines. 
Scientists are beginning to tap a new source of 
power: geothermal energy. The center of the Earthis 
very, very hot. In some places, the Earth's crustis So 
thin that superheated molten rock lies just within a 
few miles of the surface. This hot rock heats under- 
ground rivers and lakes like a stove-top burner heats 
water in a teakettle. Engineers are drilling wells to 
find these underground water supplies. When the 
water is pumped above ground, it can be used to 
heat homes and businesses — or provide steam to 
spin electric generators. 
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Above The world's largest geothermal power plant is 
located at The Geysers, asteam field about 90 miles north 
of San Francisco. Its 200 wells provide enough electricity 
to meet the needs of a million people. 


Left The Nero Geothermal Well in Hawaii is the hottest in 
the United States. The temperature of the water under- 
ground reaches 674°F! As it rushes to the surface, this 
superheated water flashes into steam. 


Courtesy: Pacific Gas & Electric Company 


Geologists don't always know where to look for sources of 
underground hot water. That's why many geothermal 
power plants are located near natural steam fields like 
The Geysers, where deep cracks in the Earth's crust 
Create vents that let steam escape. Engineers who drill 
wells near these vents, or fumaroles, almost always find 


Courtesy: Union Oil Company 
“a 
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The dots on this map show different areas around the 
world where geothermal energy might be tapped. If we 
could learn how to use the power from the center of the 
Earth, people wouldn't need to worry about energy sup- 
plies for millions of years! 


Abingdon Press, Customer Service Dept. 
PO Box 801 

201 8th Ave. S. 
Nashville, TN 37202 


How to Find Out More About Geothermal Energy 


You'll find lots of information on geothermal energy in Earth Power by Madeleine Yates (1980, 
64 pages). Look for this book at your library or bookstore, or order it ($7.95, postpaid) from: 


hot water. The drawing above shows how molten rock, or 
magma, heats water deep in the ground beneath a geo- 
thermal power plant. Steam from the wells flows through 
pipes to the generating unit where it drives the turbines 
that produce electricity. 


Your teacher can get a FREE 2 X 4-foot color poster, 
“The Story of Geothermal Energy,” by writing to: 


Union Oil Co. ol 
PO Box 7600 tron | 
Los Angeles, CA 90051 ECR 
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FUTURE ENERGY 


Divers look like minnows next to this giant underwater turbine. Each of its blades is as long as a football field. Someday 
water-powered turbines like this one will be anchored deep below the ocean's surface. Currents will flow through them, 


spinning their blades to produce electricity. 


“InFrance, adam across the Rance River hamesses one of 
scene hdiphedaini (about 44 feet). When the tide 


fushes upriver, the rising water is trapped by the dam and 
“ast ha 24 huge turbines to produce electricity. 


Have you ever been knocked off your feet by an 
ocean wave? The ocean's waves, tides, and cur- 
rents contain a lot of energy. In the future, we'll find 
more ways of turning that power into electricity. 
Someday ocean power may light and heat the 
homes of all the people who live along the world’s 
seacoasts. Engineers are already making plans to 
harness the Gulf Stream, an ocean current which 
flows like a mighty river from the Gulf of Mexico to the 
North Atlantic, passing close to the east coast of 
Florida. The Gulf Stream contains fifty times as much 
energy as all the world’s rivers put together. The 
engineers want to tap some of this energy by plac- 
ing giant turbines, like the one in the picture above, 
in the path of the current all along the Florida coast. 


You can do an experiment that demonstrates the idea 
behind Ocean Thermal Energy Conversion. To get a 
booklet which contains instructions for this project 
and also for solar, wind, and geothermal experi- 
ments, send 50¢ to: 

Thomas Alva Edison Foundation 

18280 West Ten Mile Rd., Suite 143 

Southfield, MI 48075 
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Next time you jump into the ocean, think of this: solar 
energy stored near the surface of the water is what 
accounts for your warm nose compared to your cold toes! 
In the future, the temperature difference between the 
warm surface water and the cold deep water may be 
used to produce electric power through a process called 
Ocean Thermal Energy Conversion (or OTEC). The above 
drawing shows what an OTEC power plant might look like. 
The crew's headquarters are located above the water. 
Beneath the surface are the huge turbines and pumps. 


Ocean Thermal Energy Conversion 
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This diagram shows how OTEC works. Warm sea water at 
the surface heats liquid ammonia and turns it into a gas. 
The gas expands and presses against the curved blades 
on each turbine, making them spin. The spinning turbine 
blades turn the generator, which produces electricity. 
Deep down beneath the surface, cool sea water chills the 
ammonia gas and turns it back into a liquid. Then the 
process starts all over again. 
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FUTURE ENERGY 


Our bodies, water, rocks, soil, and air are all made of 
these tiny bits of matter. At the center of every atom is a 
“nucleus” of smaller particles. When the nuclei of certain 
kinds of atoms are split apart through a process called 
“fission,” energy is released. In today’s nuclear power 
plants, heat energy from the fission of uranium or pluto- 
nium atoms drives the generators that make electricity. 


At one time, fission power was hailed as the energy of the 
future. Nuclear plants don't pollute the air with smoke, as 
coal-burning plants do. And nuclear plants use much less 
fuel — one ounce of uranium can produce almost as 
much power as 100 tons of coal. But the fission process 
creates radioactive waste products that are very danger- 
ous. These wastes can cause birth defects, cancer, and 
other health problems. And they remain poisonous for 
hundreds of thousands of years! Radioactive materials 
from storage sites have already leaked into the air and 
water. A bad accident at a nuclear plant might spread 
deadly poisons over many square miles. Many people 
think that no more nuclear plants should be built until 
these safety problems are solved. 


Fusion is another kind of nuclear reaction — the kind that 
provides the sun's energy. In the fusion process, the 
nuclei of two atoms join together or “fuse” to form a single 
nucleus, This is the opposite of fission, in which a nucleus 
splits apart. 


The main fuel used in a fusion reaction is a form of 
hydrogen that is found in water. The Earth's rivers, lakes, 
and oceans contain more than 10 million million tons of 
this kind of hydrogen — a supply that could last practical- 
ly forever. If scientists learn how to build safe and efficient 
fusion power plants, we might never again have to worry 
about running out of energy. 


But fusion power won't solve our energy problems in the 
near future. Today, enormous amounts of energy are 
needed to combine atoms in fusion reactors like the onein 
the picture above. And only small amounts of energy are 
produced. Even if fusion reactors can be made more 
efficient, the problem of dangerous wastes will still have to 
be solved. The radioactive wastes produced by fusion 
plants will be less long-lasting and difficult to handle than 
those of fission plants. But they will still have to be dis- 
posed of. 


77539, $8.95, postpaid) from: 
Macmillan Publishing Co. 

FY Front & Brown Sts. 
| Riverside, NJ 08370 


How to Find Out More About Nuclear Energy 


fs nuclear energy a good source of energy for the future? Nuclear Power from Physics to 
Politics by Laurence Pringle (1979, 136 pages) discusses the many things we will have to 
keep in mind as we decide. Look for this book at your library or bookstore, or order it (No. 
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LIQUID HYDE 
NO SMO 


Courtesy: NASA/Kennedy Space Center 


Hydrogen is an all-purpose fuel. Besides powering fusion 
reactors, hydrogen can also serve as a substitute for 
scarce fossil fuels like oil and natural gas. Liquid hy- 
drogen is already being used to propel spacecraft. In 
Germany, a fleet of hydrogen-powered buses has been 
put into service. And by 1986, hydrogen-fueled jets may 
be hauling freight between Europe and the United States. 


Hydrogen comes very close to being an ideal source of 
energy. It is the most common element in the universe — 
so abundant that we will never run out of it. When hy- 
drogen burns, it doesn't pollute the air, and it doesn't 
produce any poisonous wastes. It creates just heat and 
water, which can be recycled to produce more hydrogen. 


There's one problem with hydrogen — right now it's ex- 
pensive. Most hydrogen is found in water, and extracting 
it is a costly process. However, new and cheaper 
methods are being developed. In the not-too-distant fu- 
ture, hydrogen may heat our homes and power our cars, 
trucks, buses, and airplanes. 


How to Find Out More About Antimatter 


Physicists have discovered almost as many kinds of high-energy particles as there are kinds 
of anirnals in the zoo! Learn about antimatter and other recent discoveries in The Sub- 
Nuclear Zoo by Sylvia Engdahl and Rick Roberson (1977, 102 pages). Look for this book at 
your library or bookstore, or order it ($6.95, postpaid) from: 


Atheneum 

Book Warehouse 
Vreeland Ave. 
Totowa, NJ 07512 


Someday we may discover how to use a source of eneray 
hundreds of times more powerful than any we know to- 
day. This energy source is called antimatter. You can'tsee 
or hear or smell or touch antimatter. It can't be found in 
water or air or in the ground. Antimatter exists only as tiny 
particles much smaller than atoms. |t comes into being 
only when atoms are split apart in huge accelerators 
(machines scientists use to study the particles inside 
atoms) — and even there it doesn't last long. While 
speeding around inside the accelerator, a particle of 
antimatter soon meets up with its opposite — a particle of 
ordinary matter — and when it does, the two of them 
explode. 


If scientists could find a way to harness the power of those 

mini-explosions, they would have a very powerful fuel. 

When fuels burn, some of their matter turns into energy. 

With fuels like gasoline, only a few parts of matter in every 
billion are converted to energy. Even when two atoms 
fuse together, only about 1% of their matter is converted. 
But when a particle of antimatter collides with a particle of 
matter, al/ the matter turns into energy. If antimatter could 
be used as a fuel, it would take very little of it to send a 
spaceship to the stars. 


FUTURE ENERGY 
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Yoda: . . . my ally is the Force. And a powerful 
ally it is. Life creates it, makes it grow. Its 
energy surrounds us and binds us. 
Luminous beings are we . . 


: . You must 
Bs feel the Force around you. Here, be- 
fe tween you...me...the tree... the rock 
BE . everywhere . . . 

: ryw 
i Luke: | don't . . . | don't believe it. 
is Yoda: That is why you fail. 

5 The Empire Strikes Back 


In all times and places, certain people have been 
aware of the Force which Yoda describes. Some of 
them have even insisted that they could see energy 
radiating from all living things in the form of “auras” 
or halos of light. Many people have claimed to use 
this energy to perform supposedly impossible feats 
— such as splitting a block of wood with a blow of 
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EXPLORING THE ENERGY 


the hand and eding Gas who haves ‘incurable” 
illnesses. 


Until recently, people who experienced this kind of 
energy had a hard time convincing others that what 
they saw and felt was real. But now scientists are 
finding more and more evidence to support their 
claims. Researchers have discovered magnetic 
fields surrounding the human body. They have 
found electric currents at points on the body where 
healers often concentrate their energy. They have 
even recorded electromagnetic waves with patterns 
that match the wave patterns of the colors that 
skilled aura-readers can see. 


As recently as 100 years ago; two important and 
useful kinds of energy — electricity and atomic ener 
gy — were almost unknown. Are scientists on the 
brink of discovering another kind of energy which 
we now know very little of? Only time will tell. 


Electrical Photography 


Courtesy: Intemational Kirlian Research Association 


vid on after 
\ 


These pictures were made without a camera by a method 
known as Kirlian photography. All four pictures show the 
same leaf at different points in time. For each picture, the 
leaf was placed directly on a piece of film. Then a pulse of 
electricity was sent through it. When the film was de- 
veloped, patterns of light could be seen glowing brightly 
in the first picture and then growing fainter in the later 


Spirit Photos? 


ones. What are these light patterns? Scientists aren't sure. 
Some think the photos show a life force or energy dis- 
appearing from the leaf as it dies. But others think the 
effect might be due to the electric charge — or to heat, 
moisture, or a chemical reaction with the film. In the future, 
we may find out exactly what is being pictured and how 
the photographic process works. 


Does each of us have an “energy body” which lives on after we die? This idea is common in many religious traditions 
around the world. Perhaps someday we will find scientific proof of it. Researchers are studying photographs like the 
ones below to see if they might offer clues to this age-old mystery. 


Courtesy: Walter and Mary Jo Upho't 


This photograph was taken by a retired school teacher 
with an ordinary Brownie camera. When the film was 
developed, these “spirit figures” appeared. Each of the 
figures resembles a dead relative of one of the members 
of the group. Are these the pictures of the relatives’ 
ghosts? Or are the “figures” just defects in the film? No 
one knows for sure. 


x ar 7% 4 
This photograph of Lola Russell was taken when she was 
five years old. Many years afterwards, images of other 
people began appearing on the photo. The images are 
still continuing to form. There are now more than a dozen 
of them. Many scientists have studied this photo, using 
lasers, powerful microscopes, and other equipment. But 
they do not yet know what causes the spooky images. 
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FUTURE 
ECOLOGY 


We are beginning to learn something that the native American Indians 
have known for a very long time: everything is connected to everything 
else. Each living thing on Earth gives to another what the other needs. 
Each one — no matter how small — has a part to play. And each partis 
important to the life of the whole planet. 


The Indians thought of the Earth as a goddess. They called her Mother 
Earth. When they went hunting or planted their crops, they asked for her 
blessing. In the past, we have not treated the Earth as respecttully as the 
Native Americans have. We have used the Earth, instead of taking care 
of it, But now we are beginning to mend our ways. Someday everyone 
may live according to this prayer, which Black Elk, a great Indian leader, 
taught his people: 

“Grandmother Earth, hear me! . . . The two-leggeds, the four-leggeds, 
the wingeds, and all that move upon You are Your children. With all 
beings and all things we shall be as relatives: just as we are related to 
You, O Mother.” 


Artwork by Richard Hess — commissioned by the Minnesota Zoological Society. This painting is available as a 
full-color poster, “Join the Family.” For ordering information write to: Minnesota Zoological Society, 555 Wabasha, 
St. Paul, MN 55102. 
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Will al beaches be this aie someday? It could hap- 
pen. Countries around the world are trying to slow popula- 
tion growth. But the human family is still expanding at an 
alarming rate. Two people are added to the Earth's 


is population every second. That means every five days 


there are a million more mouths to feed. And each extra , 
person has the potential to produce more children. 


Overpopulation is a relatively recent problem. For hun- 
dreds of thousands of years, births and deaths were kept 
almost in balance. People had many children, but most of 
the children died before they were old enough to have 
families of their own. So the numbers of people grew very 
slowly. But about 200 years ago, the balance of births and 
t See ueset. Farmers began using machines, which 


helped them Fredtes m more food. Bootes discovered 
new ways to reduce disease. In country after country, 
people became healthier and began living longer. More 
children lived to grow up and raise their own families. 
Within a few generations, the Earth's population “ex- 
ploded” from millions to billions of people. 


In the past, when countries got crowded, some of the 
people moved to other places where there was more 
room. But now, in almost all countries, it's becoming 
harder to find space to build new houses and plant more 
crops. Someday people may be able to move to space 
colonies, but that probably won't happen in time to pre- 
vent the Earth from becoming seriously overcrowded. 


World Population Growth: Figures from Population Education Activities for the Classroom 
by Judith M. Schultz and Herbert L. Coon, ERIC Clearinghouse for Science, Mathematics, 


and Environmental Education 


BILLIONS OF PEOPLE 


World Population Growth 
It took from. 
the beginning of man to the Neolithic age 
Neolithic to the Birth of Christ 
Birth of Christ to the days of Columbus 
Columbus to 1850 A.D. 
1850 to 1925 AD. 
1925 to 1962 A.D. 
1962 to 1975 AD. 
and will take to 1982 


OLD NEW STONE AGE 
STONE AGE BEGINS 


NEW 


aaa 


8000 5000 4000 3000 
MILLION YEARS B.C. BC. BC. BC, B.C. B.C. 


How many people can the Earth support? No one knows for 
sure. At some point, a limit will be reached. The question is: 
what will stop population growth? Will it be smaller families? 
Or will it be war, disease, and starvation? World food and 


Riddle 
If you figure out the answer to this riddle, you'll discov- 
er how a population can suddenly “explode” in size: 


A father complained that his son's allowance of $5 per 
week was too much. The son replied, “Okay, Dad. How 
about this? You give me a penny for the first day of the 
month, 2¢ for the next, 4¢ for the next, 8¢ for the next, 
and so on for every day of the month.” The father, 
thinking he had a foolish son, readily consented. 


How much allowance would the son get on each day 
of the month? Who was more clever — the father or 
the son? 


Answer: The Son's Allowance 


Day 1 $ 01 Day17  $ 655.36 
Day 2 02 Day 18 1,310.72 
Day 3 04 Day 19 2,621.44 
Day 4 08 Day 20 5,242.88 
Day 5 16 Day 21 10,485.76 
Day 6 32 Day 22 20,971.52 
Day 7 64 Day 23 41,943.04 
Day 8 1,28 Day 24 83,886.08 
Day 9 2.56 Day 25 167,772.16 
Day 10 5.12 Day 26 335,544.32 
Day 11 10.24 Day 27 671,088.64 
Day 12 20.48 Day 28 1,342,177.28 
Day 13 40.96 Day 29 2,684,354.56 
Day 14 81.92 Day 30 §,368,709.12 
Day 15 163.84 Day 31 10,737,418 24 
Day 16 327.68 Total $21,474,836.47 


World population doubles in the same way as the 
boy's allowance. The world’s present population is 
about five billion persons. If the population keeps on 
growing at the present rate, it will double every 41 
years. How many people would live on Earth if the 
population doubled as many times as the boy's allow- 
ance? Could the Earth support this many people? 


For earth's population to reach. 
7,990,000 years to reach 10 million 
10,000 years to reach 300 million 
1,500 years to reach 500 million 
350 years to reach 1 billion 

75 years to reach 2 billion 

37 years to reach 3 billion 

13 years to reach 4 billion 

7 years to reach 5 billion 
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fuel supplies are being strained right now — with a popula- 
tion of five billion People. But experts estimate that the 
present population will double before people everywhere 
begin having only enough children to replace themselves. 
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How to Find Out More 
About Population Growth 


Where will we put all the peo- 
ple? Could overcrowding 
cause human beings to be- 
come extinct someday? Find 
out about population problems 
in “People: An Endangered 
Species?” Write for this FREE 
pamphlet from: 

National Wildlife Federation 

Dept. ES 

1412 16th St. NW 

Washington, DC 20036 


In “Populations” the laws of population growth are 
illustrated with many colorful drawings. “A Place for 
the Children’ tells an exciting tale about land use. You 
can get both these booklets for just $1.00 from: 
National Wildlife Federation 
Dept. 113 
1412 16th St. NW 
Washington, DC 20036 
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HEALING THE EARTH 


Earth Day Centennial Report, April 22, 2070 
A special interview with Adam Brown, age 129. 


Q: Mr. Brown, it's been 100 years since the first Earth Day 
was celebrated on April 22, 1970. You are one of the 
old-timers who remember that day. Tell us — were people 
optimistic about the future of our planet then? 


A: No, back then most people were pretty discouraged. 
They thought there might not be any future for Planet 
Earth. Remember, those were the days when some of our 
rivers were so polluted that fish couldn't live in them. The 
air in big cities was sometimes dangerous to breathe. 
Trash littered the highways. Ugly dumps spoiled the 
countryside. Birds and other wild animals were being 
killed by oil spills and careless use of pesticides. 


Q: It sounds awful! When did things start to improve? 


A: During the 1970s, people began to clean things up. 
And they started to take a more respectful attitude toward 
Mother Earth. They finally realized something that the 


Indians knew long ago: that the Earth's air, water, soil, 
plants, and animals are all connected in one fragile net- 
work. People began to understand that, by polluting the 
environment, they were upsetting the balance in this com- 
plex system and endangering all living things. 


Q: How long did the cleanup take? 


A: Oh, many years. In the 1980s and '90s, there was an 
energy shortage. A lot of folks were out of work. Many 
people thought we couldn't afford to protect the environ- 
ment. Those of us who were trying to heal the Earth had a 
hard time convincing others that environmental protection 
really would pay off. But in the end, they saw things our 
way. And you know the result. The air and water are clean 
now. There are fish swimming in our lakes and streams 
and birds singing in the fields. The whole Earth has be- 
come a beautiful garden. 


How Much Do You Know About Pollution? 


Will the Earth really become a future garden spot? It's up to us to make it that way. To help protect the 
environment, you have to learn all you can about pollution problems. Try answering these questions to find out 
how much you know already. Then check the answers at the bottom of the next page. 

1. How much water do you and your family use each 


day? 
2. What is the most common pollutant in water? 
_ 3. Whatis the biggest cause of air pollution in cities? 


4. How much household trash and garbage do 
members of your family throw away each day? 

5. What is the most important thing to do before 
using a pesticide? 


Courtesy USDA 


Checklist for Action 


Here are some things you and your friends could do to 

help make the Earth a healthier and more beautiful place 

to live: 

© Find out who the major air polluters are in your area (a 
local antipollution organization can help), what can be 
done about their pollution (pollution problems are often 
not their fault alone), and how you can help. 

© Have acontest to see who can pick up the most litter in 
an area of several blocks or along a stretch of a not-too- 
busy highway. 

© Organize a group to clean up a vacant lot and turn it 
into an outdoor play area (with approval from the lot 
owner and help from adults). 

© Adopt a street tree to take care of. Keep it weeded to 
remove hiding places for pests. And water it in dry 
weather to keep it strong and resistant to pests. 

© Protect lady beetles, praying mantises, spiders, toads, 

and birds around your house so that they can help in 

the control of insect pests. 


More Information and Ideas 


You can get color pictures, ideas for projects, plus learn 
about ecology in It's Your World by Claudia Chargin 
(1971, 38 pages). Look for it at your book or toystore or 


order it ($3.75, postpaid) from: > ae 4 
Troubador Press Mae We, 
Dept. SW % y % 
385 Fremont St. “A 
San Francisco, CA 94105 oe 2 


You or your group can earn an award for improving the 
environment! Find out how in “The President's Environ- 
mental Youth Awards” (FREE) from: 

U.S. Environmental Protection Agency 

Office of Public Awareness (A-107) 

Washington, DC 20460 


Answers: 


1. If yours is like the average American family, you use 
about 160 gallons each day. 

2. Sediments (soil, sand, and minerals) washed from 
the land into water are the most common pollutants in 
water in general (often more than half of all pollutants 
in a river or lake). 

3. Automobiles cause more air pollution in cities than 

anything else! As much as 85% of air pollution in 

some cities is from moving cars, trucks, and buses. 


lf you want more useful information on water and air 
pollution, order “Air Pollution" and “Water — What 
Would We Do Without it?” The two pam 
$1.00, postpaid. Write to: Fanex 
National Wildlife Federation ; 
Dept. 113 

1412 16th St. NW 
Washington, DC 20036 


Natural ways of controlling pests are better than chemi- 
cals. Learn how to protect your house and garden by 
using helpful insects, plants, and safe substances. Ask 
for a FREE copy of “Fighting Pests with Pests” from: 


National Wildlife Federation ee 


Dept. FIT ef 


1412 16th St. NW 
Washington, DC 20036 


4. The average American throws away about six 
pounds of refuse each day. ae 

5. The most important thing to do before using a pesti- | 
cide is to READ THE LABEL and FOLLOW DIREC- 
TIONS. (Never use pesticides yourself! It is danger 
ous, and it is against the law for children to use 
pesticides!) ; 
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birds to make a comeback. 


The Earth is getting more crowded every year. People 

are using bigger and bigger chunks of land for their 
_ cities and towns, factories and farms. As the wilderness 
disappears, so do many of the plants and animals that 
live there. 


_ Over 1,000 different kinds of animals are in danger of 
- becoming extinct in the very near future. The bald 
eagle, the symbol of the United States, is on the list of 
endangered species. So is the blue whale, the largest 
animai that ever lived on Earth. Tigers, gorillas, and 
bears are fast disappearing. 


Plants are in even greater danger. More than 10% of the 
plants in the continental United States are threatened, 
and half of Hawaii's native plants are becoming rare. 


Many scientists are worried about the whole network of 


“Endangered Species of the U.S." explains the prob- 
| lem, the laws, and gives ideas on how to help save 
and animals. “We Can Save the Eagle" tells 
Our endangered national bird. Ask for the “List 

itened and Endangered Plants and Wildlife of 

US." too. All are FREE from: 


These whooping cranes have something to whoop about — they're winning the struggle to survive! Forty years ago, 
there were only 15 whoopers left in the world. Today, special breeding and protection programs are helping these 


How to Find Out More About Endangered Species 


PLANTS & ANIMALS... 
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life on our planet. Alll living things on Earth depend on 
one another. When a plant dies out, so do the insects 
that gather its pollen, the birds that eat the insects, and 
the animals that eat the birds. A single vanishing plant 
can take up to 30 other dependent species with it! 


Over the years, we humans have upset the balance of 
nature. We've plowed up the prairies and cut down the 
forests. We've poisoned the air and polluted the water. 
Some plants and animals are gone for good — and now 
it's up to us to protect the ones that are left. 


A lot of people today are working hard to save endan- 
gered plants and animals. States are establishing wild- 
life preserves and strictly enforcing bans on hunting. 
But the fate of many living things — like the red wolf — is 
still uncertain. There are only eight red wolves left in the 
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This library, located in Mexico, has jars of seeds on its shelves instead of books. Many of the seeds are from very 
rare plants. If these plants ever die out, biologists will use the seeds to grow new ones. 


world. If they all get sick at once, they'll probably 
become extinct too. And there will be no way to bring 
them back again — unless Dr. Edmund Graham's plan 
works. 


Dr. Graham wants to build a “library of life” like the 
seed library, pictured above, only his would be for ani- 
mals. He would collect the fertilized eggs of endangered 
species and freeze them so they'd keep for hundreds of 
years. If some animals died out in the future, scientists 
could thaw their eggs and implant them in compatible 
animals. The eggs of the red wolf could be implanted in 
a dog; then the dog would give birth to red wolf 
puppies, and these puppies could be used to start a 
whole new wolf pack. So far, Dr. Graham's library is only 
a dream. But people all over the world are hoping that it 
will soon become a reality. 


In Wildlife Alert! by Gene S. Stuart (1980, 104 pages) 
you'll lea why some creatures are threatened with 
extinction... how scientists are trying tosave them... 
and what concerned people can do to help. Order 
this book (No. 00318, $6.95, postpaid) from: 
National Geographic Society 
PO Box 2806 

Washington, DC 20013 
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In his laboratory at the University of Minnesota, Dr. 
Graham lowers a container of fertilized eggs into a tank 
of super-cold liquid nitrogen. 
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FUTURE ECOLOGY 


Someday there may not be any garbage dumps. All our 
waste products will be recycled. Old cans will be made 
into new metal products. Used paper will be made into 


Look in your waste basket. What do you find? A 
couple of empty pop cans ... aused lunch bag /. an 
apple core ... a paper napkin. The average Amer- 
ican tosses out six pounds of trash a day. In just one 
year, U.S. citizens produce 144 million tons of gar- 
bage — enough to make a road 16 feet wide and 1 
inch thick, stretching all the way from Earth to the moon! 


What happens to all that trash? We throw it away, but 
it doesn't go away. It litters our parks, streets, and 
highways. It's left in open dumps, where it smells, 
jooks ugly, and attracts rats. It's buried in landfills, 
where dangerous chemicals seep out of it and 
poison the land and water. Or it's dumped into the 
ocean, where it pollutes the water and sometimes 
_ washes ashore. 
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more paper. Broken glass will be made into new jars and 
bottles. Recycling saves natural resources and prevents 
ugly dumps like this one. 


In the future, we have to find better ways to get rid of 
our garbage. The best way is probably to reduce the 
amount we throw away. Today, one-third of our trash 
consists of packages for food and other products, 
and much of this packaging isn't even necessary in 
the first place. 


We could reuse or recycle at least two-thirds of the 
trash that we now haul to the dump. Twenty years 
from now, people may not be allowed to throw all 
their trash into a single garbage can. They'll have to 
put metal, glass, paper, and food scraps into sepa- 
rate containers. All waste products will be recovered 
and recycled. Even food scraps and sewage will be 
composted and turned into fertilizer for lawns, farms, 
and gardens. 
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Courtesy: The Aluminum Association 


more of it. Aluminum is well worth recycling: old cans like 
the ones these children are turning in bring over $400 a 
ton. Recycling saves energy as well as natural resources. 
It takes 20 times more energy to make aluminum from its 
source, bauxite, than it does to make aluminum from 
scrap 


How to Find Out More About Recycling 


Have some recycling fun while you learn about re- 
cycling with this board game. Look for Recycle Game 
(Ages: 10 and up) at your toystore, or order it ($11.50, 
postpaid) from: 

RECYCLE GAME 

1117 Geary Blvd. 

San Francisco, CA 94109 

Attn: Cliff Humphrey 
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The Recyclopedia by Robin Simons (1976, 118 
pages) tells how to find and use old materials to make 
exciting new games, craft projects, and scientific 
instruments. Look for it at your library or bookstore, or 
order it ($8.95, postpaid) from: 

Houghton Mifflin Co. 

Wayside Rd. 

Burlington, MA 01803 


People are finding more and more ways to make old 
things into new ones. These workers are laying concret© 
on top of steel rods made from shredded cars. Someday 
asphalt for highways may be made partly of old auto- 
mobile tires. Up till now, tires have been impossible to 
recycle. But scientists have found recently that when 
rubber is frozen at very low temperatures, it shatters into @ 
powder which can be used to make new roads. 


For the price of a postcard, you can get a Michael 
Recycle comic book about aluminum recycling and 2 
recycling drawing to color. Ask for these FREE items 
from: 

Recycling Public Relations Manager 

Dept. WFC 

Reynolds Metals Co. 
Box 27003 

Richmond, VA 23261 
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Learn about each step in recycling cars, cans, metal, 
glass, and paper, plus how to start your own recy- 
Cling project. Order Ranger Rick's “Recycling” re- 
print ($1.00) from: sae a 
National Wildlife Federation pe 
Dept. 113 

1412 16th Street NW 
Washington, DC 20036 
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EARTH-WATCH 
SATELLITES 


Since the first satellite streaked across the sky 
nearly 20 years ago, we Earth-dwellers have 
learned to see our home planet in a whole new 
way. Pictures sent from outer space have shown a 
fragile blue-and-white ball — an Earth that 
belongs to all of us. Today, dozens of satellites 
circle the planet, keeping watch day and night. 
From their high vantage point, they can scan 
thousands of miles in a single photograph and 
gather information which is impossible to collect on 
the ground. Today, satellites are already improving 
weather forecasts. In the future, these high-flying 
watchdogs will help us grow more food; protect 
forests, wetlands and wildlife; control air and water 
pollution; and manage the resources of the sea. 


1 s SMS (Synchronous Meteorological Satellites) 
monitor the weather in the United States every 
half hour around the clock. Their infrared sensors 
allow them to “see” in the dark as well as in 
daylight. Two of these satellites — one above 
Brazil, and one over the eastern Pacific — watch 
for storms and other hazards, like the forest fire 
shown in the picture. After an SMS took this 
photo, a computer added the state boundaries. 


2. IMP (Interplanetary Monitoring Platform) carries 
experiments that will help scientists leam more 
about the sun, the atmosphere, and the Earth's 
magnetic field. 


3. SAGE (Stratospheric Aerosol and Gas Experi- 
ment) tests the effects of freon, the gas used to 
power spray cans, on the Earth's atmosphere. 
Scientists are trying to find out if this gas is de- 
stroying the ozone layer, which protects our 
planet from cancer-causing ultraviolet rays. 


4. TIROS (Television Infrared Observation Satellite) 
is a weather-watcher that circles the Earth in a 
polar orbit. It records temperatures and maps 
weather developments over the entire globe 
twice each day. Pictures like the one above — 
which shows a hurricane near Baja, California — 
give weather forecasters early warning of storms 
that might be brewing. 
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6. LAGEOS (Laser Reflecting Geodetic and Earth 
Observation Satellite) watches over California's 
San Andreas Fault, a crack in the Earth's surface 
where many earthquakes happen. The satellite 
reflects pulses of laser light beamed from ground 
Stations on either side of the fault line. Measure- 
ments taken over a period of years will show how 
much the Earth's crust is moving. Scientists hope 
to use this information to develop a worldwide 
earthquake prediction system. 
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tf. LANDSAT has opened up whole new fields of 
Earth studies. It can spot schools of fish in the 
oceans, detect geological formations that indi- 
cate oil and mineral deposits, Zero in on Out- 
breaks of crop disease, monitor air and water 
pollution, and keep track of migrating animals. 
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Data gathered by Landsat resulted in this map, 


showing land use in Portland, Oregon. City plan- 
ners will study the map to make future decisions. 


8 2 SEASAT keeps watch over storms, ice fields, and 
currents in the ocean. Before long, a network of 
Seasats will provide ships with maps of their 
routes showing weather conditions and possible 
hazards. 
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Courtesy: NASA 


This 31 X 48-inch, full-color poster from NASA 

explains how Landsat works and how it’s helping 

scientists study the Earth's surface. You can 

order it by sending $1.50 to: 
Superintendent of Documents 
U.S. Government Printing Office 
Washington, DC 20402 

Be sure to ask for stock number 033-000-00702-7 — 

when ordering. 
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a. GEOS (Geodetic and Earth Observation Satel- 
lites) map the Earth’s surface. GEO-1's sensors 
traced temperatures over Florida to get this pic- 
ture, which was color-coded by a computer. Farm- 
ers who saw it on the evening news found out 
about a freeze that could damage crops. The 
chart at left is a key to the Fahrenheit tempera- 
tures indicated by the colors. 
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TERRAFORMING: 


CHANGING THE FACE 
OF THE PLANETS 


The year is 2337. As the Earth rises in the night sky, a group of scientists sets out to check lichen beds growing on the moon's 
surface. The plants are special kinds that can grow in thin atmospheres. The “space garden’ is part of an ambitious plan 


Kennedy Space Center December 5, 2452 


The first group of Earthlings is on its way toanew home on 
Mars. Unlike the people who live on the moon and in 
space colonies, the 2,000 Martian settlers won't have to 
stay in special pressurized environments. Mars now has 
air people can breathe and a cool but pleasant climate 
much like that of the Andes or the Caucasus mountains 
here on Earth. 


Of course, this wasn't always the case. Back in 2001, 
when the Mars Terraforming Project began, the planet 
could not support even the simplest forms of life. It was 
colder than Antarctica. It had almost no air or water. It was 
bombarded with deadly ultraviolet radiation. 


Terraforming this wasteland was a big job. It took over four 
centuries. First scientists mined soot from two small 
moons in Mars’ orbit. They spread the soot over the 
planet's polar ice caps to darken them so that they would 
absorb more sunlight. Little by little, the ice began to melt. 
Water flowed over the planet's surface. Water vapor and 
carbon dioxide were released, making the atmosphere 
__ thicker. The thicker atmosphere kept heat from escaping 
and made the planet warmer. Lichens were planted. They 
added oxygen to the atmosphere and began breaking 
_ down the rocks into soil. One by one, other plants and 

animals were introduced. And now, finally, human settlers 
are arriving! 
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Today in the 20th century, scientists are already design- 
ing these giant mirrors. They may someday be used as a 
terraforming tool on Earth and other planets. The mirrors 
will be made of very thin, light metal foil. From their posi- 
tion in orbit, they'll beam sunlight down to wherever it's 
needed on the ground. Small mirrors called lunettas 
(loon-ET-tuhz) will provide about as much light as the 
moon does. In Earth orbit, they'll be used for search and 
rescue operations or to light city streets. Larger mirrors, 
called solettas (so-LET-tuhz), will provide heat as well as 
light. They'll be used to save Earth’s crops from sudden 
frosts. They could also help melt polar ice caps on Mars. 
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Scientists hope to change the barren, hostile environments of some of the planets so that people can live there. Someday Mars 
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and Venus may have air, water, and green plants, just like the Earth. 


Courtesy: National Science Foundation 


In the future, you may be hearing more about this terra- 
forming project: towing icebergs from Antarctica to water- 
short areas in Australia and South America. Scientists are 
studying this idea very carefully to find out what effects it 
might have on the environment. Whenever we dam a river 
or drain a swamp or clear a forest, we change the Earth 
and its climate just a little. In the past, we have not been 
careful enough about the changes we have made. A lot of 
little changes have added up to some big problems. We'll 
have to learn much more about the Earth's climate and 
ecology before we begin towing icebergs — or terraform- 
ing other planets. 


Find Out More About Terraforming 
The first issue of Odyssey (the 7 
young people's magazine of Colysseg 
astronomy and outer space) — 

featured an article on terraform- | 
ing and a terraforming experi- 
ment. A copy of this special 
January, 1979 issue costs 
$2.00, postpaid. Order it from: 


Odyssey 

625 E. St. Paul Ave. 
PO Box 92788 
Milwaukee, WI 53202 


Find out what Mars looks like today — and compare a 
photo of the “red planet” to a view of the Earthas seen 
from space. “The Planet Mars” (photographed with a 
60" telescope) and “Earth” (photographed from the 
Apollo spacecraft) are full-color, 22” X 29" posters. 
You can order either one ($3.50, postpaid) or both 
($6.00, postpaid) from: | 
Hansen Planetarium 
1098 South 200 West 
Salt Lake City, UT 84101 
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PREDIC TIONS: 


RIGHT OR WRONG? 


In this book, you've read about many future possibilities. Which ones will 
actually come true? No one knows for sure — not even the experts who 
predict the future. In fact, the experts often disagree among themselves. 
But one thing is certain: people who say “It'll never happen” are very 
often proved wrong. 


For instance, in 1865 a newspaper editor wrote: “Well-informed people 
know that it is not possible to send the human voice over wires. Even if it 
could be done, it would be of no practical value.” Eleven years later, 
Alexander Graham Bell invented the telephone. 


In August 1948, Science Digest reported: “Landing and moving around 
the moon offers so many serious problems for human beings that it may 
take science another 200 years to lick them.” It took 21 years. 


Chances are, you're not a doubter or you wouldn't be reading this book. 
You probably believe — as many people do — that any of the things 
you've just read about could happen. In that case, “What's going to 
happen?” may not be the right kind of question to ask. Instead, maybe 
we should start thinking about questions like these: “What do we want to 
happen?” “What is the best possible future world we can imagine — and 
how do we get there from here?” 


Bridge to the Future — Painting by Richard Hess © 1980 Champion International Corporation 


There are many things that scientists don't yet know: how birds navigate . . .how the mind can cure the body 
_.. Whether there are really monsters like Loch Ness and Yeti. . . Maybe you'll help solve one of these 
mysteries someday. You can find out more about them in The Book of the Unknown by Harold and Geraldine 
Woods (1982, 72 pages). Look for this book at your library or bookstore, or order it ($4.95, postpaid) from: 
Random House, 400 Hahn Rd., Westminster, MD 21157. : 
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FUTURE INFORMATION YOU CAN SEND FOR TODAY 


Omni explores both science fact and science fiction. Its 
purpose is to cover the frontiers of human knowledge — 
which is often where fact and fantasy meet. In Omni, you'll 
find articles on UFOs and fusion reactors, ESP and com- 
puters — plus gorgeous color photographs. Write to: 
Omni Subscription Dept. 
PO Box 908 $24/year 
Farmingdale, NY 11737 12 issues 


Odyssey is the young people's magazine of astronomy 
and outer space. There are fascinating articles, plus sto- 
fies, games, experiments, a question-and-answer col- 
umn, and star-gazing information. Write to: 


Odyssey 
625 E. St. Paul Ave. 
PO Box 92788 


$12/year 
Milwaukee, W! 53202 


12 issues 


_ Why do whales run aground? What crops will genetic 


engineers create in the future? These are the kinds of 
questions Science 82 explores. The articles are well- 


— ae they're illustrated with color photographs and 
rawings. Write to: 


$15/year 
10 issues 


Discover is the Time magazine of the science world. It's a 
news magazine that keeps you up-to-date on space, 
technology, medicine, psychology, and other areas of 
science, and it provides information on people, books, 
exhibits, and upcoming TV programs. Write to: 


Discover 

Time Life Bldg. 

541 N. Fairbanks Ct. $20/year 
Chicago, IL 60611 10 issues 


Science Digest claims that today's science facts are more 
exciting than science fiction. This magazine offers news 
of theories and discoveries in all areas of science from 
anthropology to zoology — and tells you how these will 
affect you and your life. Write to: 


Science Digest 

PO Box 10792 

Dept. WMSD 

Des Moines, |A 50350 


$11.97/year 
10 issues 
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More About Space & Space Travel 
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Paper Starships to Color, Cut Out and Fly by Yoong Bae 
(1979, 32 pages) has designs for six starships, three 
fighters, three shuttlecraft, and three robots. Look for this 
book at your book or toystore, or order it ($5.70, post- 
paid) from: 

Troubador Press 

385 Fremont St. 

San Francisco, CA 94105 


_ Your imagination will fly to the 
~ outer limits with this book of 
facts and fun about space. 
Learn about the universe in 
~ comic and cosmic style, as 
' you solve brainteasers, de- 
code space talk, and even 
steer through a maze of aster- 
oids. Look for Hyperspace! by 
David A. Adler (1982, 80 
| pages) at your library or book- 
store, or order it ($10.20, post- 
paid) from: 

Viking/Penguin, Inc. 

299 Murray Hill Pkwy. 
E. Rutherford, NJ 07073 


Would you like a giant, full-color space 
poster to display on your wall? The "Manon 
the Moon” and “Saturn with Six Moons” 
posters are 22” X 29" in size and they each 
cost $2.50, plus $1.00 postage for either 
one or two posters. Order them from: 

Hansen Planetarium 

1098 South 200 West 

Salt Lake City, UT 84101 
You can also get a set of catalogs from 
Hansen Planetarium and several other 
observatories. These catalogs list other 
posters, plus slides, postcards, booklets, 
prints, and star charts, All the items can be 
ordered through Hansen. The catalog set 
costs $2.00, but this price will be refunded 
if you make a purchase of $10.00 or more. 


Would you like to build and fly a whole fleet of paper 
rockets? There are ten exciting kinds of rockets in this 
book. They stand up on end for display. Look for Paper 
Rockets to Color, Cut Out and Fly by Yoong Bae (1980, 
32 pages) at your book or toystore, or order it ($5.25, 
postpaid) from: 

Troubador Press 

385 Fremont St. 

San Francisco, CA 94105 


How about a book of 23, full- 
colored posters of imaginative 
views of space frontiers? Look 
for The Space Art Poster Book 
compiled by Ron Miller (1981, 
48 pages) at your library or 
bookstore, or order it ($12.20, 
postpaid) from: 

Stackpole Books 

PO Box 1831 

Harrisburg, PA 17105 


SPACE ART 


SCR 


HOS 


| More About Ecology 


If there's a garden in your 
future, you are both old- 
and new-fashioned! Here's 
a friendly, useful book 
called My Garden Com- 
panion by Jamie Jobb 
(1977, 352 pages). It tells 
when, what, where, why, 
and how to grow things 
organically. Look for it at 
your library or bookstore, or 
order a paperback version 
($6.70, postpaid) from: 

Sierra Club Books 

Rincon Annex 

PO Box 3886 

San Francisco, 

CA 94119 


Explore the seashore, 
attract native birds to your 
area, collect caterpillars or 
a spider's web! Exploring 
by McPhee Gribble Pub- 
lishers (1981, 32 pages) 
can help you find out more 
about living things. Look for 
this book at your library 
or bookstore, or order it 
($2.25, postpaid) from: 
Penguin Books 
Education Dept/HS 
625 Madison Ave. 

New York, NY 10022 
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order it ($13.95, postpaid) from: 
fe oor Inc. 


r endangered 
‘Endangered Species" game (Ages: 9 and 


Worms can eat your garbage! Use worms to turn food 
_up. Number of players: 2, 3, or 4.) Look for it at your 


scraps into rich soil. Learn how in “Composting Your 
Garbage with Worms” ($2.00, postpaid) from: 


Here's another book for 
your garden of the future! 
The Indoor and Outdoor 
Grow-lt Book by Samm 
Sinclair Baker (1966, 70 
pages) tells you how to 
grow plants for fun, dec- 
oration, gifts, food, and sci- 
ence projects. Look for it at 
your library or bookstore, or 
order it ($3.95, postpaid) 
from: 

Random House 

400 Hahn Rad. 

Westminster, MD 

21157 


THE SECRET CLOCKS) 
5 


wosesophivies Ti 


Animals and plants have their own, secret ways of know- 
ing when to do things. Somehow, the rhythms of their 
days and seasons fit in with the rhythm of the Earth. In 
The Secret Clocks by Seymour Simon (1981, 96 pages) 
you can read all about this fascinating subject. There are 
even some experiments you can try yourself. Look for 
this book at your library or bookstore, or order it ($4.25, 
postpaid) from: 
Penguin Books 
Education Dept./HS 
625 Madison Ave. 
New York, NY 10022 


Flowerfield Enterprises 
10332 Shaver Rd. 
Kalamazoo, MI 49002 
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Troubador Press 
385 Fremont St. 
San Francisco, CA 94105 


More Things to Do And Make 


Would you like to know 
more about making wise 
food choices, getting in 
shape, and listening to 
your body? Look for Body- 
works; The Kids’ Guide to 
Food and Physical Fitness 
by Carol Bershad and 
Deborah Bernick (1979, 
220 pages) at your library 
or bookstore, or order it 
($6.95, postpaid) from: 

Random House 

400 Hahn Rd. 

Westminster, MD 
21157 


Maybe you think cities are complicated now! Just try to 
make your way through the giant, 3-dimensional City of 
Tomorrow maze! From the train station to the Temple of 
Arrows, it's an A-MAZING trip! Look for the “City of 
Tomorrow” poster by Larry Evans at your bookstore, or 
order it ($3.25, postpaid) from: 


Here's a new kind of coloring book — you get to design the pictures 

yourself! The titles in this creative series include: 

The Anti-Coloring Book (1978, 96 pages) $5.35" 

The Second Anti-Coloring Book (1979, 96 pages) $5.35* 

The Third Anti-Coloring Book (1980, 96 pages) $5.35* 

The Fourth Anti-Coloring Book (1981, 96 pages) $6.35" 

The Anti-Coloring Book of Red-Letter Days (1981, 64 pages) $5.35" 

The Anti-Coloring Book of Exploring Space on Earth (1980, 64 

pages) $5.35" 

The Anti-Coloring Book of Masterpieces (1982, 96 pages) $8.35" 

Look for them at your art or bookstore, or order them at the postpaid | 

prices” listed above. Write to: 
Holt, Rinehart & Winston 
383 Madison Ave. 

New York, NY 10017 


Winning isn't what it used to 
be! People are starting to 
think winning has more to — 
do with what you Jjearn and 
how you feel, than with 
prizes and proving you're 
best. Everybody's a Winner 
by Tom Schneider (1976, 
140 pages) is called “A 
Kid's Guide to New Sports 
and Fitness.” Look for it at 
your library or bookstore, or 
pa it ($5.95, postpaid) 
‘om: 


Little, Brown & Co. 
200 West St. 
Waltham, MA 02154 


cookie, or a message-_ 
carrying pulley! Send a message by balloon, sign lan-_ 


Penguin Books 
Education Dept/HS 
625 Madison Ave. 
New York, NY 10022 


*UTURE INFORMATION YOU CAN SEND FOR TODAY 


| More About Communication : 

Researchers in the psychic 
field have turned up tricks, 
magic, fraud, error — and 
amazing truth. The Super- 
natural: From ESP to UFOs 
by Melvin Berger (1977, 
120 pages) describes 
many mysterious OCCUrI- 
rences which have per- 
plexed scientists — and 
will puzzle you, too. Look 
for this book at your library 
or bookstore, or order it 
($8.95, postpaid) from: 
906 Sylvan Ave. Crowell Junior Books 
Englewood Cliffs, Keystone Industrial Park 
NJ 07632 Scranton, PA 18512 


UFO Encounters by Rita 
Golden Gelman and Mar- 
cia Seligson (1978, 80 
pages) describes some of 
the amazing experiences 
people have had with 
UFOs. Look for this book at 
your library or bookstore, or 
order it (No. 05403, $1.59, 
postpaid) from: 
Scholastic Book 
Services 


Can people really solve 
crimes by using psychic 
powers? Psychic Detec- 
tives by Stephen Rudley 
(1979, 96 pages) can help 
you decide the verdict! 
Look for this book at your 
library or bookstore, Or 
order it ($7.02, postpaid) 
from: 

Franklin Watts 

730 Fifth Ave. 


New York, NY 10019 
Amaze your friends with this UFO Invader Turbo kite! It 


has a 24” wingspan and a 14” stabilizing saucer. As it 
flies, it makes a whirring sound and sends off flashes of 
light. The kite (No. 72,418) costs $3.95, postpaid. Order 
it from: . 


Edmund Scientific 
7082 Edscorp Bidg. 
Barrington, NJ 08007 


Music is another way of “talking.” On this record you can 
hear music made by humans playing various instru- 
ments — joined by a wolf, a humpback whale, and an 
eagle. Order this record ($9.00, postpaid) from: 

Living Music Society 

Dept. A 


Box 68 
Litchfield, CT 06759 


Besidesthe record, you'll also get a special article called 
“Man and Animals Make Music Together.” 


In the past, children were rarely asked for their opinions 
on important issues. But in the future, there may be more 
chances for kids to be heard. This book grew out of 
round-table discussions among more than 2,000 chil- 
dren, aged 13 and under, from all parts of the country. 
Discussion leaders were teenage editors from Chil- 
dren's Express magazine. No adults were present. Find 
Out what other kids really think about school, parents, 
justice, and other important topics. Look for Listen to Us! 
edited by Dorriet Kavanaugh (1978, 256 pages) at your 
library or bookstore, or order it ($6.70, postpaid) from: 
Workman Publishing Co. 
1 W. 39th St. 
New York, NY 10018 
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Use your pen to make a pal! You can get your penpal 
fromthe U.S. or from many foreign countries. For instruc- 
tions and an order blank, write to: 


Student Letter Exchange 
910 4th Street S.E. 
Austin, MN 55912 


Recently Liv Ullmann, a Swedish actress, visited East 
African refugee camps. In one of the camps, a little girl 
gave Liv a ring, her only possession. Later in the U.S., a 
little girl heard that story and was moved to give her ring 
to Liv, too. The Special Ring Campaign was inspired by 
these stories of sharing. When you write for a kit, you 
receive a special ring to wear for a week. During this 
time, you decide what you want to share to help East 
African refugees. They are in desperate need of food, 
medicine and homes. Write to: 

Special Ring Campaign 

American Friends Service Committee 
15 Rutherford Place 
New York, NY 10003 


Would you like your town or 

neighborhood to set aside 

space for a community 

garden especially for chil- 

dren? The Universal Chil- 

dren's Gardens project is 

helping to establish over 

1,000 of these gardens by 

the year 2000 — one in 

each capital city of the 

world. For more informa- 

tion, write to: 

Universal Children's 
Gardens 

PO Box 2698 

Grand Central PO 

New York, NY 10163 


Being sick can be very lonely. If you or a friend are 
seriously ill, you can connect with others and tune into 
healing attitudes. Write to: 

Center for Attitudinal Healing 

19 Main St. 

Tiburon, CA 94920 


print incr. rohtbe mn 


There is also a book put together by kids that you can 
draw inand color. Itcan help you think and fee! in helpful 
ways. Look for There Is a Rainbow Behind Every Dark 
Cloud at your library or bookstore, or order it ($7.95, 
postpaid) from: 

Celestial Arts 

Direct Mail Dept. 

231 Adrian Rd. 

Millbrae, CA 94030 


~ INDEX 


Note: * with a page number 
indicates that there is information 
and/or an activity on that topic to 
send away for. 


A 


Accidents: 

in nuclear power plant, 222 

at work, 88 

and wrist radios, 125 
Acupuncture, 82 and illus. 
Aging, 92-93* and illus. 


bicycle type, illus., 54, 152-153 
and illus. 
hydrogen-fueled jet, 223 
model, 153* 
paper, 153° 
simulation of, 104 
ultra-light, 151 and illus. 
Airship, 154-155 and illus. 
as hotel, 155 and illus. 
model, 155* 
as school, 98 and illus. 
Alcohol fuel, 206-207 
Aliens from outer space, 
130-131" and illus., 134 
scoutship from, model, 133* 
American Radio Relay 
League, 125* 
Anderson, Laurie: 
new instruments, 174 and illus. 


Animals, 244* 


communication with, 134, 

135" and illus. 
raised in space, 76 
__ Animal Town Game Company, 183° 
___ Antenna, television, 127 and illus. 

_ Anti-Coloring Books, 245” 
Antimatter, 223* 
Apollo (spacecraft), junar visit, 
190, 191 
Apple trees, 73 and illus. 
Arcosanti, 47* and illus. 

rm, artificial, 94 and illus. 


Athletics, see sports 
Atoms: 

and antimatter, 223 

fission of, 222 

fusion of, 222, 223 
Atrium house, 35 and illus. 
Auras (or halos), 224 
Automobile, see car 


B 


Backpack, jet-powered, 150 
and illus. 
Balloon, solar, 151 and illus. 
model airship, 155* and illus. 
BBM (Biomorphic Biosphere 
Megastructure), 46 and illus. 
Beans, 62-63" and illus. 
Bean sprouts, how to grow, 63 
Bicycle: 
built for speed, 140-141 
and illus., 143* 
camping trips with, 143* 
as musical instrument, 175 
and illus. 
recumbent, 142-143* and illus. 
wind-powered, 142 and illus. 
Bicycle airplane, illus. 54, 
152-153 and illus. 
Bikecentennial, 143* 
Biofeedback, 86, 87* and illus. 
Bionic body parts, illus. 90, 
91" and illus. 
Blimp, see airship; University 
Blimp 
Blood, artificial, 91 
Blood pressure: 
controlled by brain, 86 
cycles of, 89 
Body, human: 
controlled by brain, 86-87* 
and illus. 
and energy of life, 224 
frozen for future life,.93 
and illus. 
Parts (artificial), 90-91* 
and illus. 
rhythms, cycles, 88-89 
and illus. 
senses, 110 
temperature, 89 
training, 170 and illus., 245* 
work (exercises), 83, 245* 
see also brain; relaxation 
Books for World Explorers, 39 
Brain: 
control of body, 86-87" and illus. 
messages from deep inside, 106 
Buildings, see houses 


Bus: 
called by computer, 13 
hydrogen-powered, 223 


C 


Calculator: 
computer in, 12 
robots inspect, 15 and illus. 
Capsela ship kit, 149* 
Car: 
commuter models, 144 and illus. 
computer in, 13, 145 and illus. 
electric, 145 and illus. 
future models, 139, 144-145* 
and illus. 
solar-powered, 209 and illus. 
steering, practice, 104 
Careers: 
in 21st century, 181, 198-199 
see also work 
Catamaran, 149 and illus. 
Cells, fusion and recombination 
of, 23 and illus. 
Center for Attitudinal Healing, 247* 
Center for UFO Studies, 133* 
Chain letter for peace, 136 
Chair: Purpose |, 172 and illus. 
Chimpanzees, communication 
with, 135 and illus. 
Chip, as computer, 12 and 
illus., 13* 
in language translator, 128 
City, illus. 30-31" 
floating, 42-45" and illus. 
maze, 245* 
in megastructures, 46-47* 
and illus. 
under dome, 40-41 and ii/us. 
undersea, 38-39 and illus. 
windpower in, 215 
Clairvoyance, 112 
and mind travel, 165” 
Climate, see weather 
Close Encounters of the Third 
Kind (film), 134 and illus. 
Coaching athletes, by computer, 
170 and illus. 
College, on ship, 99 and illus. 
Communication, 117-137 
with animals, 134, 135 and illus. 
and lasers, 18-19 and illus. 
Messages book, 245* 
with other civilizations, 
130-131 and illus., 134 
see also computer; radio 
telescope; telephone; 
television; wrist radio 
Community (game), 169” 


Commuter car, 144 and illus. 
Composting, 71 and illus. 
with worms, 244* 
Computer: 
in cars, 13, 145 and illus. 
on chip, 12 and illus., 13* 
coaching athletes, 170 and illus. 
in debate, 15 
for electronic mail, 120-121 
in factory, 15 and illus. 
in games, 12, 13, 119, 177 
and illus. 
in language translator, 128 
networks and utilities, 118-119* 
and illus., 122-123 
programming, 102-103* 
in relaxation chair, 172 and illus. 
in robots, see robots 
runs household, 33-34 and illus. 
for school at home, 13, 95, 
114, 115 
in simulators, 104 
in starships, 163 
talking, 33* 
see also information: networks; 
information storage 
ComputerTown, USA!, 123* 
Construction work, in space, 
194-195 and illus, 
Container-grown plants, 69 
Cookies, from worms (recipe), 
75 and illus. 
Cooperation and sharing: 
games, 168-169" and illus., 
183*, 195", 245* 
work, 182-183 and illus. 
Cousteau Society, 189* 


D 


Darrieus rotor, 215 and illus. 
Day Starter, 145 and illus. 
Diet, see food 

Disease, see health 

Diving, deep-sea, 188 and 

illus., 189 
DNA, 23 and illus. 
Doernach, Rudolph: 

“living” houses, 36 and illus. 
Dog house, solar, 208 and illus. 
Dolphins, communication 

with, 135 
Dome, 40-41 and illus. 

kit, 41* 


model, how to make, 41 and illus. 


over fish pond, 70 and illus. 
Draft-o-meter, 205 and illus. 
Dreams and dreaming, 108-109" 
see also imaging 


Driving, practice, 104 
Drug, made in space, 197 


E 


EARS (Environmental Action 
Reprint Service), 211* 
Earth: 
citizenship of, 48-49 
Flag, 49* 
geothermal energy from, 
218-219 and illus. 
photograph of, 239* 
respect and care for, 71”, 
227, 231 
satellite observation of, 
236-237" and illus. 
see also ecology 
Earth Awareness Classroom, 
99" and illus. 
Earthball (game), 168 and illus. 
Earth Day, 230 
Earth-sheltered homes, 34-35 
and illus. 
Eating, see food; hunger 
Ecology, 227-231*, 232-239, 244* 
see also Earth 
Education, see learning; school 
Eggs, production of, 72 
Electric car, 145 and illus. 
Electric power, from: 
geothermal energy, 218-219 
and illus. 
lasers, 19 
nuclear energy, 222 and illus. 
ocean power, 220-221 and illus. 
solar power, 212, 213 and illus. 
windpower, 214-215 and illus. 
Electronic music, 175* 
Energy, 201-225 
experiments, 205* 
geothermal, 218-219 and illus. 
in houses, 204-205* and illus. 
of life, 224 
nuclear, 222* 
ocean power, 220-221 and illus. 
from plants, 206-207" and illus. 
quiz on, 202-203 
solar, 208-213 and illus. 
sources of, 203", 207* 
windpower, 214-217 and illus. 
Energy, healing, 83, 224 
Energy-environment simulator, 
105 and illus. 
English language, future, 129 
see also spelling 
Enterprise (space shuttle), 
naming of, 122 
Environment, see Earth; ecology 


Environmental Action Reprint 
Service (EARS), 211” ; 
Environment® enclosure, 173 t 
and illus. { 
Exercises, physical and mental, ; 
83 and illus. i 
see also sports 1 
“Expanded” family, 26 and t 
illus., 27 { 
Exploratorium, San Francisco, : 
96 and illus. j 


F 


Facsimile transmission machine, 
120-121" and illus. i 

Factory: i 
computers in, 15 and illus. 

for food, 64-65 and illus. L, 

robots in, 15 and illus., 184 

and illus. 

solar-heated, 208 ; 

in space, 51, 196-197 and illus. t 
Families, 26-27", 227° j! 
Farms: 

computer used on, 13 

experimental, 70-71 and illus. 

for fish, 66-67 and illus. 

large, 68* and illus. 

orbiting in space, 71 

small, 68-69* and illus. 
Feldenkreis exercises, 83 

and illus. 

Fish: 

breeding, 67 and illus. 

farming, 66-67 and illus. 

raised in space colonies, 76 

raised in tanks, 70 and illus. 
Fission, 222 
Flag of Earth, 49° 
Floating city, 42-45” and illus. 
Flying: 

human-powered, 152-153 

and illus. 

with jet backpack, 150 and illus. 

practice in simulator, 104 

ultra-light plane, 151 and illus. 

see also airship; spaceship 
Flying saucer: 

model kit, 133* 

UFOs, 132-133 and illus. 
Flying train, 146-147 and illus. 
Food, 59-61*, 62-77, 85" 

-buying co-op, 183 

dried, 73 and illus., 197, 210 

and illus. 

factories, 64-65 and illus. 

future possibilities for, 72-73" 

and illus., 85* 


i 
} 
‘ 


and health, 84, 85* 
in space colony, 76-77 and illus. 
in space station, 51 
supply, 60-61, 229 
~ see also farms; hunger; and 
specific foods 
Foreign visitors, how to be 
host for, 49" 
Freeman, Michael: 


teacher-robots, 100-101 and illus. 


Free-Way (car), 144 and illus. 
Freeze-dried food, 197* 
ice cream, 77* and illus. 
vegetables, 73 and illus. 
Freezing body for future life, 
93 and illus. 
Fruit, sun-dried, 210 and illus. 
Fuel alcohol, 206-207 and illus. 
Fuller, Buckminster, 40, 44, 45 
Fusion, 22, 223 


G 


Games: 
Endangered Species, 244” 
Recycle Game, 235* 
Space Shuttle, 101, 159* 
Star Hop, 163” 
Games, co-operative, 168-169" 
and illus., 183", 195", 245* 
Games, electronic, 177 and illus. 
~ and computer chip, 12, 13 
from computer network, 119 
Games, robot, 176 
Games, simulation, 61*, 105* 


recycling, 234 
as source of alcohol, 207 
see also composting 


psi talent of, 111 and illus. 
Genetic i cabagaia a 22-23* 


tion Satellites), 237 
| energy, 218-219” 


Gravity: 

and plants raised in space, 77 

in space colony, 53 

zero-g, see weightlessness 
Greenhouse, solar, 71 and illus. 
Ground Saucer Watch, 133* 


H 


Halpern, Steve: 

“anti-frantic” music, 173 
Ham radio operators, 125 
Healing: 

by acupuncture, 82 and illus. 

attitudes, 247* 

by body work, 83 and illus. 

energy for, 83, 224 

by touching, 83 and illus. 

wholistic, 82 

see also health; medicine 
Health, 79-93 

diagnosis by computer, 13 

feelings, 247* 

and food, 84-85* 

mind/body control, 86-87* 

and illus. 

wholistic, 82 

see also acupuncture; aging; 

body; healing; medicine; 


radioactive materials; relaxation; 


and individual body parts 
Heart: 
artificial, 91 
pacemaker, 91 
see also blood pressure; 
pulse rate 
Helix rotor, 216 and illus. 
Herbal medicines, 83 and illus. 
Herman (robot), 187 
Hilbertz, Wolf: 
undersea buildings, 38, 39 
Holography, 20*-21* and illus. 
Homing ability, human, 111 
and illus. 
Hostex News, 123* 
Hotel in space, 178-179 
and illus. 
“Hotel in the sky” (in airship), 
155 and illus. 


air leakage test, 205 and illus. 
energy saving in, 204-205* 
and illus. 
future, 37 and illus. 
“living,” 36-37 and illus. 
run by computer, 36-37 
and illus. 
solar-heated, 208 and illus. 
under dome, 41 and illus. 
underground, 34-35 and illus. 
undersea, 38-39 and illus. 


Hovercraft, 148 and illus. 

HVPs (Human Powered Vehicles), 
140-142 and illus., 143” 

Hunger, 60-61*; see also food 

Hunger Project, The, 61* 

Hydrofoil, 148 and illus. 

Hydrogen, 222, 223 

Hydroponic growth system, 
76-77 and illus. 


Icebergs, towing of, 239 
and illus. 
Ice cream, freeze-dried, 77* 
IHPVA (International Human 
Powered Vehicle Association), 
141, 143" 
llIness, see health 
Imaging: 
for athletes, 171 
exercises, 107 and iilus., 171 
for health, 86, 87 and /i/us. 
see also dreams and dreaming; 
remote viewing 
IMP (Interplanetary Monitoring 
Platform), 236 
Information: 
networks and utilities, 118-119 
and illus 
shared, informally, 183 
transmission of, on facsimile 
machines, 121 and illus. 
Information storage: 
on computer chips, 12, 95 
on holographic film, 21 
Insects: 
as food, 74, 75* 
natural control of, 231* 
Instruments, musical (home- 
made), 174-175 and illus. 
Interspecies Communication, 135* 
Isolation tank (for relaxation), 
173 and illus. 


J 


Janney, Christopher: 
Soundstair (new instrument), 
175 and illus. 
Jet backpack, 150 and illus. 
Job, see careers; work 
Journal, for dreams, 109 


K 


Kidney: 
artificial, 91 and illus. 
see also urokinase 


Kirlian photography, 225 
and illus. 
Kite, UFO Invader Turbo, 246° 
Kiyota, Masuaki: 
“thoughtographs,” 110 and illus. 
Knots (game), 168 and illus. 
Kudzu (plant), methane gas 
from, 207 and illus. 
Kurzweil Reading Machine, 
15 and illus. 


L 


LAGEOS (Laser Reflecting 
Geodesic and Earth Obser- 
vation Satellite), 237 

Landsat (satellite), 237” 

Language: 
of aliens from other planets, 134 
of animals, 134, 135* and illus. 
future form of English, 129 
in space colonies, 129 
translators, electronic, 128* 

and illus. 
see also spelling 
Lap Game, 169 and illus. 
Laser, 18-19" and illus. 


facsimile machine, 121* and illus. 


and holography, 20-21 and illus. 
weapons, 18 and illus., 137 
Leachim (robot), 100 and 
illus., 101 
Learning, 95-115 
and body rhythms, 88 
from dreams, 108-109 
at “hands-on museums,” 
96-97 and illus. 
at home, with computer, 13, 
95, 114, 115 
lifelong, 114-115" 
from simulators, 104-105 
and illus. 
(while) traveling, 99* 
see also school; teacher 
Lettuce, grown in food factory, 
64-65 and illus. 
Leucaena tree, 63 and illus. 
L-5 Society, 55* 
Life expectancy, 92-93 and illus. 
and population growth, 228 
Life in outer space, 117, 130, 131” 
Life-style: 
simple, 28-29* 
underground, 34-35 and illus. 
undersea, 39 
urban, see city 
weightless, see weightlessness 
Light: 
auras (or halos), 224 


in space colony, 53 

see also laser 
Limbs, artificial, 90-91 and illus. 
Living house, 36-37 and illus. 
Lunar colony, 192 and illus. 
Lunar rock, 191” 


M 


Maglev train, 147 and illus. 
Mail, electronic, 120-121* 
and illus. 


Mailmobile (robot), 185 and illus. 


Mars: 

photograph/poster, 239* 

terraforming of, 238 
Mass driver, 193 and /ilus, 
Maxi-farms, 68” and illus. 
McCready, Paul: 

airplane designs, 152, 153 
Meat, imitation, 72 and illus., 73 
Medicine: 

herbal, 83 and illus. 

practiced on simulator, 

104 and illus. 

in space station, 51 and illus. 

see also healing; health 
Meditation, 173* 
Messages, see communication 
Methane gas, 207 
Microcomputer chip, see chip, 

as computer 
Mind, see brain 
Mind travel, 164-165" and illus. 
Mini-farms, 68-69" and illus. 
Mining, on the moon, 190-193 
Miso, 62, 63" 
Mobot (robot), 17 and illus. 
Moon: 

colonies on, 192 and illus. 

experiments on, 192” 

photos of, 192° 

rock from, 191* 


terraforming, 238-239 and illus. 


trip to, 179* 
working, living on, 190-193 
and illus. 
Mouse robot, 14 and illus. 
Museum of Holography, New 
York, 20-21 
Museums for children, 96-97 
and illus. 
Music: 
with animals, 246" 
“anti-frantic,” 173* 
electronic, 175* 
on new instruments, 174-175 
and illus. 


Musical instruments, home- 
made, 174*-175 and illus. 


N 


Bikecentennial, 143” 


Center for Attitudinal Healing, 247* 


ComputerTown, USA!, 123” 

Hostex News, 123* 

Hunger Project, Phe, 61” 

IHPVA (International Human Pow- 
ered Vehicle Association), 143* 


Interspecies Communication, 135” 


L-5 Society, 55* 

Planetary Citizens, 49° 
Planetary Society, 163* 
Servas, 49" 

Special Ring Campaign, 247* 


Universal Children’s Gardens, 247” 


New Alchemy Institute, 70-71* 
and illus. 

New Games, 168-169" and illus. 

New York City, under dome, 
illus., 40 

Novanoah, 43-44 and illus. 

Nutrition, see food; protein 


O 


Ocean, illus., 58 
buildings under, 38-39 and illus. 
power from, 220-221” and illus. 
protection of, 189” 
satellite observation of, 237" 
and illus. 
vegetables from, 73 
windmills on, 215 and illus. 
working in, 188-189 and illus. 
Oil and gas: 
cost, 201, 206, 208 
hydrogen as substitute, 223 
from plants, 207 and illus. 
supply, 201, 204, 214 
Oil-eating bacteria, 22 
Old age, 92-93" 
learning in, 114, 115 
Ontario Science Centre, 
Ontario, Canada, 97* and illus. 
Orchard, 73 and illus. 


OSCAR (Orbiting Satellite Carrying *) 


Amateur Radio), 125* 
OTEC (Ocean Thermal Energy — 
Conversion), 221* and illus. 
Out of body travel, 164-165" | ; 
and illus. 
Overpopulation, 228-229" 


Pacemaker, for heart, 91 
Peace, chain letter for, 136 


and orchards, 73 


Kirlian, 225 and illus. 
of spirit figures, 225 and illus. 
see also holography 
Pinwheel, 215* 
Plane, see airplane 
Planetary Citizens, 49" 
Planetary Society, 163" 
Pianetran, 146, 147 and map 
Plantimal, 22 
Plants, 224* 
container-grown, 69 
edible, 61 
as energy source, 206-207" 
and illus. 
grown without soil, 64-65 and 
illus., 76-77 and illus. 
sending energy to, 83 
see also garden; trees; vege- 
tables; and individual plants 
Pollution, 231" 
of ocean, 189 
from power plants, 212 
quiz, 230 
Population growth, 228-229" 
Power plants: 
fusion type, 222 and illus. 
geothermal, 218 and illus. 
nuclear, 222 and illus. 
OTEC, 221 and illus. 
solar, 212-213 and illus. 
; underwater, 220 and illus. 
Precognition, 112 
_ Protein: 


in beans, 62 
in various foods, compared, 75 
___in worms, insects, 74, 75 
Proxima Centuri, trip to, 163 
Psi (psychic) experiences and 
skills, 110-113" and illus., 246" 
Pterodactyl Fledgling, 151* 


rate, cycles, 89 
soso relaxation chair, 172 


Radioactive materials: 
robots working with, 186-187 
and illus. 
waste products of, 222 
Radiometer (solar engine), 221* 
Radio telescope, 130 and illus. 
Reading machine, 15 and illus. 
Recumbent bicycle, 142 and illus. 
STRATUS model, 143” and illus. 
Recycling, 234-235" and illus. 
Relaxation, 171-173" and illus. 
Remote viewing, 165 and illus. 
Renewable Energy Information, 
212*-213* 
Ring Campaign, 247* 
Roadsailing, 142-143* and illus. 
Robot, 14-15 and illus., 117’, 
185", 187* 
in factory, 15 and illus., 184 
and illus. 
on farm, 68 
games, 176 
homemade, 17” and illus., 
iW Ao pa kslsy 
mouse, in a maze, 14 and illus. 
in offices, 185 and illus. 
slave arm, 186 and illus., 
188, 189 
in space, 187 and illus. 
as teacher, 100-101* and illus. 
for vacuuming, 14, 16 and illus. 
Rock, from moon, 191* 
Rocket models, 160 and illus., 
161*, 243° 
Rover (robot), 187 and illus. 
Running, imaging exercise 
for, 171 


S 


Sailing ship, future, 149 and illus. 
Sailtrike, 142 and illus., 143* 
Satellites: 
boosted into orbit, 158 and illus. 
constructed in space, 
194-195 and illus. 
repair of, 158, 187 
Satellites, communications 
type, 127* 
and ham radio, 125 and illus. 
and TV signals, 127 
and wrist radio, 124 and illus. 
Satellites, military, 137 
Satellites, observation type, 
236-237" and illus. 
Satellites, solar power, 212, 213 
and illus. 
Savonius rotor, 216 and illus. 


School: 
in airship, 98 and illus. 
and body rhythms, 88 
computer used at home, 13, 
95, 114, 115 
on ship, 99" and illus. 
underground, 34 and illus. 
see also learning; teacher 
Science magazines, 242* 
Scoutship from space, 
model, 133” 
Scuba diving, 188 and illus. 
Sea, see ocean 
Sea City, 44-45 and illus. 
Seafood, raised on farms, 
66-67 and illus. 
Seasat (satellite), 237 
Seaweed: 
as food, 73 
methane gas from, 207 
Self-sufficiency, 28-29” 
Semester at Sea, 99" 
Servas, 49° 
Sesame Place, Langhorne, Pa., 
illus. 96, illus. 97* 
Sharing, see co-operation 
Ship, future, 148-149 and illus. 
and airship, 155 and illus. 
model, 149” 
Shuttle, see space shuttle 
Sickness, see healing; health 
Simple living, 28-29* 
Simulation games, 61*, 105* 
Simulators, 104-105 and illus. 
Sixth sense, see psi 
Skylab, 50 
astronaut on, illus. 195 
menu for, 77 
weightlessness on, 197 and illus. 
Slave arm, 186 and illus. 
on submersible, 188, 189 
Sleep, 108, 109* 
SMS (Synchronous Meteoro- 
logical Satellites), 236 
Society for Wholistic Medicine, 82 
Solar Airship, 155* and illus. 
Solar balloon, 151 and illus. 
Solar cells, 209 and illus. 
Solar collector, 208 and ii/us., 
illus, 210 
Solar cooker, 209 and illus. 
Solargraphics kit, 211* 
Solar power, 208-211*, 212-213 
in space colonies, 54 
Solar power satellites, 212, 213 
and illus., 194-195 and illus. 
Solar power stations, 212*-213" 
and illus. 
Soleri, Paolo, 42, 47 
Soundstair (musical instrument), 
175 and illus. 


— 


Source, The (Source Telecom- 
puting Corporation), 119*, 121” 
Soybeans, 62 
as “meat,” 72 and illus. 
see also miso; tempeh; tofu 
Space, 243" 
building in, 194-195 and illus. 
distances in, 131, 163 
factories in, 196-197 and illus. 
life in, 117, 180, 131* 
products developed for, 197* 


robots working in, 187 and illus. 


visitors from, 134 
war in, 137 and illus. 
Space colonies, 52-53, 54*-55”, 
56-57 
construction of, 53 and illus. 
language in, 129 
letter from, 57 
vacation in, 179 
water supply, 76 
Space food, 76-77 and illus. 
Space Future Game, 195* 
Space garden, 238-239 
Space hotel, 178-179 and illus. 
Spacelab (laboratory), 158 
and illus 
Space liner, 57, 139, 161, 179 
and illus 
Spaceship: 
privately made, 160, 161 
and illus 
reusable, see space shuttle 
see also starship 
Space shuttle, 139, 156-159" 
and illus. 
experiments aboard, 
competition for, 159* 
inside of, 57 
and lasers, 19 
model, 157 and illus., 161* 
named Enterprise, 122 
solar power for, 209 and illus. 
and space station, illus. 50 
stages of flight, illus. 157 
tasks of, 158 and illus. 
Space stations, 50-51* 
and illus. 
Space telescope, 158 
and illus. 
Space truck, see space shuttle 
Speda (robot), 17 and illus. 
Spelling: 
simplified, 129 
typewriter for, 15 and illus. 
spirit figures, on photographs, 
225 and illus. 
Sports: 
in moon colony, 192 and illus. 
physical training, 170 and 
illus., 245" 


played by robots, 176 

Squid, 67* and illus. 

SR-2 adventure capsule, 105 
and illus. 

Stanford Research Institute: 
remote viewing experiments, 165 

and illus. 

StaRRcar (Self-transit Rail and 
Road Car), 144 and illus. 

Starship, illus. 162, 163" 

Star Wars Punch-Out and Make-It 
Book, 153” 

STRATUS recumbent bicycle, 
143" and illus. 

Stress, and health, 86 

Submersible, 188 
remote-controlled, 189 and illus. 

Subway, long distance, illus. 146, 
147 and map 

“Sunflower” space colony, 54 

and illus. 

food-growing in, 77 and illus. 

Sun power, see solar power 

Superchicken, 72 and illus. 

Swann, Ingo: 
mind travel, 164 

Sweet potato vine, how to grow, 
65 and illus. 


T 


Tachyons, 131 
Take a Trip on Spaceship Earth 
(film), 48, 49% 
Tank, isolation (for relaxation), 173 
and illus. 
Taub, Dr. Norman, 82 
Teacher (robot), 100-101 and illus. 
Telepathy, 113 
and mind travel, 165* 
Telephone, and laser, 18 
Telescope, radio, 130 and illus. 
Telescope, in space, 158 and illus. 
Television, 126-127" and illus. 
antenna, 127 and illus. 
laser broadcasts, 19 
for “watching music,” 175 
and illus. 
Tempeh, 62, 63* 
burger, 73 
Terraforming, 238-239" and illus. 
Three Mile Island nuclear power 
plant, and robot, 187 
TIROS (Television Infrared 
Observation Satellite), 236 
Tofu, 62, 63° 
burger, 73 
Tomato: 
grown in water, 65* 


as poisonous, 74 
Toward the Future (film) 25* 
“Garden Earth” set, illus. 24 
Toys: 
air-cushion car, 145” 
solar-powered, kit, 2117 
Train: 
future models, 146-147 and illus. 
maglev, 147 and illus. 
Planetran, 146, 147 and map 
Training: 
mental, 171 and illus. 
physical, 170 and ilfus., 245” 
Translator, electronic, 128" and illus. 
Transportation, 139-165 
in space colony, 53, 54 
see also airplane; airship; balloon; 
bicycle; bus; car; ship; 
space liner; space shuttle; 
starship; train 
Trash, see waste 
Trees: 
apple, 73 and illus. 
leucaena, 63 and illus. 
oldest, 93 
Truax, Robert, 160, 161 and illus. 
TV, see television 
2-XL (robot), 101* and illus. 
Typewriter, corrects spelling, 15 
and illus. 


U 


UFOs (Unidentified Flying Objects) 
132-133* and illus., 246" 

kite, 246" 
Ultra-light plane, 151 and illus. 
Underground houses, 34-35 

and illus. 
Undersea buildings, 38-39 and illus. 
Undersea work, 188-189 and illus. 
Undersea world, 39* 
UNICEF: Planetary Citizens, 49 
Universal Children's Gardens, 247° 
University Blimp, 98, 99* 
Urokinase (drug), made in 

space, 196 


V 


Vacation, 167 | 
in hotel in airship, 155 and illus. 4 
in hotel in space, 178-179 

and illus. 
on moon, 179” 

Vacuum cleaner: 
run by robot, 14, 16 and illus. 
solar-powered, 210 and illus. 


* Wind machines, 214-215* and illus. 


how to make, 216-217 and illus. 


ig types and parts, illus. 216-217 


Windpower, 214-215" and illus., 
216-217 and illus. 
for bicycle, 142-143 and illus. 
for ship (future), 149 and illus. 
Winged bean, 62, 63 and illus. 
Work, 181-199 
accidents in, 88 
and body rhythms, 88 
cooperative, 182-183 and illus. 
at home, with computer, 13 
in long lives, 93, 181 
on moon, 90-93 and illus. 
in space, 195-197 and illus. 
undersea, 188-189 and illus. 
see also careers; factory; robot 
Worms: 
cookies (recipe), 75 and illus. 
as food, 75 
Wrist radio, 124-125 and illus. 


Y 


Yoga, 173” 


Z. 


Zen Blocks (game), 169* 
Zero-g (no gravity), see 
weightlessness 
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